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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- chopmMupoBaTh y CTYJICHTOB TBEPAbIC 3HAHKS U HABBIKH B 00JIACTH CYIIECTBYIOIINUX U
MEePCIEKTUBHBIX METOJIOB U3BJICUCHHUS U IEPEPAOOTKUA XUMUYECKUX MPOAYKTOB KOKCOBAHUS U UX
arnmapaTypHOro opopMIICHUS.

- chopmupoBaTh y CTYASHTOB 3HAHHSI B OOJIACTH TEOPHH U TPAKTHKUA XUMHUYECKOU
TEXHOJIOTMM TBEPJIOTO TOIUIMBA, aIapaTypHOro O(OPMIICHHS MPOIECCOB YJIaBIUBAHMSI
XUMUYECKHUX MPOIYKTOB KOKCOBAHUSI.

-chOopMHpOBaTh y CTYJICHTOB 3HAHUS O TpPEeOOBAaHUAX K KA4YECTBY TOJydaeMbIX
MPOJYKTOB, OpPTraHMU3aIMH OE30TXOJHOTO TIPOM3BOACTBA H MEPONPHUATHSX TI0 OXpPaHE
BO3JIYIITHOTO U BOJTHOT'O 6aCCEHOB B MpoMbInIeHHOH 30He KXI1.

- TIO3HAKOMHTH CTY/ICHTOB C IMEPCIEKTUBAMU JAJIbHEUILIET0 pa3BUTHS OTPACIH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Jucuummuaa M3Biedenue u nepepaboTka XUMUYECKHUX MPOJTYKTOB KOKCOBAHHS BXOJIUT B
4acTh y4eOHOTO TIuTaHa (HOPMHPYEMYIO YYaCTHUKAMH OOpa30BaTEbHBIX  OTHOIICHUI
00pa3oBaTeIbHOM TPOrPaAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHUPOBaHHBIE B PE3YIbTATE H3yUEHUS JUCIUIUIMH/ IPAKTHK:

XuMHUYECKas TEXHOJIOTHS TOIUTMBA H YTIICPOIHBIX MAaTEPHAIIOB

MaccooOMEeHHBIE ITPOLIECChI XUMUYCSCKOM TEXHOJIOTUN

Opranunueckasi XUMUs

[Iponeccel 1 anmapaThl XHMHYECKON TEXHOJIOTHH

OOmas XuMHYeCKas TEXHOJIOT U

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHHUS TACIUILTIH/TIPAKTHK:

[ToaroroBka k cade u cada rocyapCTBEHHOTO dK3aMeHA

[TponsBoicTBEHHAS - PEATUTIIIOMHAS PAKTHKA

[ToaroroBka K mpoiierype 3aliuThl ¥ 3al1MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbraTte ocBoeHus IuCHMIUIMHBI (Monyns) «M3BiedeHne U mnepepaboTka
XUMHYECKHX MPOJYKTOB KOKCOBAHMS» OOydaloluics JODKEH 00JafaTh CIeAyoUMMU
KOMIIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[IK-1 CrnocoOeH olleHMBaTh MPOU3BOACTBEHHYIO CHUTYAIlMI0O O TapaMeTpax U pPEexKUMax B
TEXHOJIOTHYECKH CBSI3aHHBIX OCHOBHBIX U BCIOMOTATEIbHBIX MPOIECCaX KOKCOXUMUYECKOTO
TPOU3BOJICTBA

IK-1.1 OneHuBaeT mapaMeTpsl M PEXKUMbl B TEXHOJOTMYECKH CBSI3aHHBIX
OCHOBHBIX M  BCIIOMOTAaT€JIbHBIX  IPOLECCAX  KOKCOXMMHUYECKOTO
IIPOU3BOJICTBA

[1K-2 CriocoOeH OCYIIECTBIATh KOHTPOJb CHIPhS, MAaT€pPHajOB W TEKYIIMX OTKIOHEHHH OT
3aJJaHHBIX MapaMeTpoB Uil OoOecreyeHHs KayecTBa KOKCOXMMMUYECKOW MPOMYKIMHM B XOJAE €€
IIPOU3BOJICTBA

[K-2.1 Ocy1ecTBiseT KOHTPOJIb ChIpbs U MaTepuaioB Jjs oOecriedeHns KauyecTBa
KOKCOXMMMUYECKOU IPOAYKIMHU B XOJI€ €€ IPOU3BOJCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 45,8 akaj. 4acoB:
— aynuTopHas — 38 akaJ. 4acoB;

— BHeayIuTopHas — 7,8 akaJl. 4acos;

— caMocTosTenbHast pabora — 292,9 akan. 4acos;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, IK3aMeH, KypcoBasi padoTa

AynutopHast ) =
KOHTaKTHas paborta E 3 dopma TeKyIIEero
=
Paszen/ Tema 2 (B akan. uacax) £ Bux . KOHTPOIIA Kon
> 3 © | camocTosATENBHOM | yCcIIeBaeMOCTH U
JUCLUTUTAHBI N [~ . | xoMnereH K
o & paboThI MIPOMEKYTOUHOM
nab. | mpakr. [ 23 aTTecTaluu
Jlek. s < 11
3aH. 3aH. | U &
1. VYnaBnuBaHME XUMHYECKHX
MIPOJYKTOB KOKCOBaHMS
1.1 Hcropus pa3BUTUA
xummnaeckoro kpeura KXII.
CoctaB W KOJHMYECTBO IMouck
JETY4uX MIPOAYKTOB JIOTIOJTHUTENILHOU
KOKCOBaHHsI. 3aBHCHMOCTb 05 12 uHpOpMaIUK Mo | DKcmpecc-ompoc. IK-1.1,
BBIXOJIa " KadecTBa ! 3aJIaHHOM TEeMe. TectupoBanue IIK-2.1
XUMHAYECKHX  TPOJIYKTOB [Monroroska x
KOKCOBaHHUsI OT KadecTBa TECTy
YroJbHOU HIMXThI u
peKHUMa KOKCOBAHUS
Brictynnenue Ha
1.2 IlepBuuHOE y
MPAaKTUYECKUX
OXJIQXKICHHE KOKCOBOTO IMonroroska
3aHATUAX. Pemenne
rasa ¥ ero HeoOXoJMMOCTb. MIPAKTHYECKOMY
3aa4 Ha IIK-1.1,
OxnaxaeHue rasa B 1 1 12 3aHSTHIO
MPaKTUYECKUX MK-2.1
ra30cOOpHUKE. [Monroroska
3aHATHSX.
Haznauenue, pexum TECTy
IToaroroBka k
paboTHI ra30cOOpHUKA. 4
TECTY
1.3 OxnaxjeHue raza B
MEPBUYHBIX ra30BbIX
XOJOAUIBHUKAX.
Ha3nauenue TITX.
CpaBHHUTENIBHAS
BoicTynnenue Ha
XapaKTepUCTHKA
[onroroska MPAKTUYECKUX
XOJOAWIBHUKOB
. NpaKkTUYECKOMY |3aHsaTHsX. Penienue
Pa3IMYHBIX KOHCTPYKIHUH. IK-1.1,
1 1 10 3aHATHIO 3aJa4 Ha
VYmpasnenue KaueCTBOM IK-2.1
. . IMonroroska MPaKTUIECKUX
000OpOTHOH  TEXHUYECKOM
TECTy 3aHATHX.
BOJIbl, OOpH0a C HAKUIIBIO U
TectupoBanue
OHMOJIOTHUECKUM
oOpacranuem .Ha3nauenue,
TEXHOJIOTHYECKHE CXEMBI U
anrmaparsl OTJIENICHUS
KOHJICHCAIUH,




1.4 TpaHcnopT KOKCOBOTO

rasa B ILI€X€ YJIaBJIMBAHUS. IMounck
. | Okcmpecc-onpoc.
XapaxTepucTuka JIOTIOJTHUTEJILHOU
TectupoBanwue.
ra30/yBOK. UHPOPMALIUH T10 MK-1.1,
8 . Pemienue 3anau Ha
OnexTpoGUIBTPHL. 3aJJaHHON TeMe. IK-2.1
MPAKTHIECKUX
Haznauenue, u IMoaroToBka k
. 3aHITHSIX
YCTPOHCTBO, TECTy
pacIiojloKeHHE B CXeMe
15 IepepaboTka TMonck
M30BITOYHOW ~ aMMHA4YHOM . | Oxcmpecc-ompoc.
JIOTIOJTHUTEJILHON
BOJBI Ha KOJIOHHAX. CXeMbl TecrupoBanue.
. nH(opMaLH 110 IK-1.1,
nepepabOTKH ~ aMMHA4HON 0,5 10 . Pemenue 3ana4 Ha
3aJJaHHON TeMe. IK-2.1
BOOBl 0e3  PasIOKeHHUs MPAaKTUYECKUX
N Ilonroroska
conei CBSI3aHHOTO 3aHATHAX
TECTy
AMMOHWUS u c
1.6 YnaBmuBaHHe aMMHaKa
u3 KOKCOBOTO rasa.
IMpousBoacrteo  cynbdara
aMMOHHSI B CaTypaTOPHOM Brictynnienne Ha
mporuecce. IMokazarenu IMonroroska MPaKTUYECKUX
KauecTBa COJIM M €ro IpakTHYecKOMy | 3aHsaTHsAX. Pemenue TK-1.1
3aBHCUMOCTh oT 2 16 3aHATHIO. 3aJa4 Ha K 2' ll
Pa3IHIHBIX (bakTopoB. [Moaroroska k MPAKTHIECKUX '
OcHoBHas anmaparypa TECTy 3aHATHSIX.
Cynb($aTHOTO  OTIEJICHHS. TectupoBanue.
beccaryparopHsie
YCTaHOBKH  TIPOHM3BOJCTBA
cynb(ara aMMOHHSI.
1.7 TIpou3BOACTBO JIETKUX
MIUPUIMHOBEIX OCHOBAaHHM.
Nx pecypcsl u
acripeieNneHne MEX,
Pactipez o Y ITonck
rasoM, BOJOH M CMOJIOH. N
JIOTIOJTHUTENLHOU
XapakrepucTuka u
uHpOpMaIUK Mo | DKcmpecc-ompoc. IK-1.1,
MPUMEHEHHE. VYcenosust 10 .
. 3a/JaHHOM TeMe. TectupoBanue MK-2.1
VIIABIMBaHUsI ~ OCHOBAHUU
[ToaroroBka k
U3 ra3a v u3BJICYCHUE UX U3
TECTy
MaTOYHOT'O pacTBopa.
TeXHONOTHYECKHE  CXEMBI
MOJTY4EHUS JIETKAX
MUPUIMHOBBIX OCHOBAaHH.
. . [Touck
1.8 Kpyroroii docharubrii N
METOJ, JIABJIMBAHHSI FIOTOMHATEILHON
y uHpopMamu no | DKcmpecc-ompoc. MK-1.1,
aMMHaKa. [onyuenne 10 .
3alaHHOU TEME. TectupoBanme I1K-2.1
¢docara  ammoHuMs U3
[Noaroroska k
aMMHaKa KOKCOBOTO ra3a
TecTy
1.9 VYnaBnauBaHue [Tounck
cepoBoIopoaa u3 JIOTIOJTHUTEIbHON
KOKCOBOTO rasa. 10 uHpOpMaIUK Mo | DKcmpecc-omnpoc. IK-1.1,
CoBMecTHOE yJaBIMBaHUE 3aJJaHHOM TeMe. TectupoBanue MK-2.1
aMMMaKka M CepoBOIOPOJA. IMoaroToBka K
Kunayc-mporecc. TECTy
1.10 CocraB u cBoiicTBa
ceiporo Oenzona. MeToabl
W3BJICUCHHST  OCH30JIbHBIX
YIJIEBO/IOPOJIOB u3
KOKCOBOTO rasa. [Moaroroska k
XapakTepHucTuka nabopaTtopHoOi 3aura
P P patop nabopaTtopHOU IK-1.1,
MOTJIOTUTENBHBIX ~ Macedl. 2 19 paborte.
paboTHI. IK-2.1
Perenepanus ITonroroBka x
TectupoBanue
MOTJIOTUTENILHOTO  Macia TECTy

IpH [apoBOM H OTHEBOM
Harpese. Koneunoe
OXJIaXKIeHHE KOKCOBOTO
rasa.




1.11 ®usmko- XMMHYECKHE

OCHOBbI nponecca
YJ1aBJIMBaHUA OCH30JIbHBIX
YriaeBoaopoaoB.

Konctpykiuu ckpyo6epoB

IToaroroBka k

Boinenenne  G€H30JIBHBIX . 3ammra
nabopaTopHO’ .
YIJIEBOIOPOJIOB u3 1abopaTopHOI IK-1.1,
12 paborte.
MOTJIOTUTENILHOTO ~ Macla. paboTHI. [K-2.1
[loaroroska k
®DaKTophl, OIpeeIoNe recT TecrtupoBanue
nporiecc JiecopOIuu. y
TexHOJIOTH4YeCKue CXEMBI
JUCTHUISIIAN  OEH30JIBbHBIX
YIJIEBOIOPOJIOB u3
MOTJIOTHTEIHHOTO Macla.
1.12 IMoaroroska K
MPOMEIK o'{zll{oﬁ 26 Tonroroska k 3auer TIK-1.1,
P YT 3a4ery [K-2.1
aTTECTAIUU
1.13 IMoaroroBka K
MPOMEK o'{zll{oﬁ 24,8 TOAIrOTOBKA K DK3aMeH TK-1.1,
P YT ' JK3aMeHY [K-2.1
aTTECTAIlNU
Wroro no pazneny 179,8
Hroro 3a cemectp 179,8 9K3aMeH,3auéT
2. TlepepaboTka XUMMYECKHX
MPOIYKTOB KOKCOBAHHSI.
2.1 CocraB, cBoiicTBa. ITonck
DpaKkIMOHHBIN COCTaB JIOTIOJTHUTEIbHON
CMOJTBL. Bexon u nH(OpMaIH IO TK-1.1
XapaKkTepucThKa (pakuuii. 16 3aJJaHHOM TeMe. JKcnpecc-onpoc K 2' ll
IlonrotoBka  cMouBl K [lonroroBka x '
nepepadoTKe. Ckrag IPaKTUYECKOMY
CMOJTBL. 3aHATHIO
2.2 TexHonornyeckue
CXEMBI pexTHHUKAIIT
[loaroroska k
cMoJtbl. OCOOEHHOCTH CXeM N
nabopaTopHOH DKkcmpecc-orpoc
peKTH()UKAIHH.
paborte. amura I1K-1.1,
TexHonorust nepepaboTKH 10 o
o INoaroroska k nmabopaTopHOit [K-2.1
(hpakuuit CMOJIBI.
MIPAKTHYECKOMY paboThl
XapaKkTepucTuka
3aHATHIO
KaMEHHOYTOJIbHOTO  TIeKa.
CBolicTBa, copra,
2.3  Du3MKO-XUMHUUECKHUE
[Tounck
XapaKTePUCTUKH OCHOBHBIX .
JIOTIOJTHUTENILHOU
KOMITOHEHTOB CBIPOTO O —,
OeH3oJ1a. Texuonorust P N I1K-1.1,
. 10 3a/IaHHOM TeMe. Jkcnpecc-onpoc
CEPHOKHCIOTHOU u [K-2.1
o [ToaroroBka k
KaTaJIMTHYECKON
NPaKTUYECKOMY
THIPOOYUCTKH OEH30IBHBIX
3aHATHIO
YIIJIEBOJIOPOJIOB.
[ouck
24 [IpunnunuansHbIe N
JIOTIOJTHUTENIEHOM
TEXHOJIOTHYECKUE  CXEMBI MG OpMAIIH 0
nepepadoTKu CBIPOTO pnar IK-1.1,
10 3aJJaHHON TEME. JKcnpecc-onpoc
6enzouna. [TyTu moBbIIeHHs IK-2.1
[Moaroroska k
KayecTBa OCH30JILHBIX
MIPaKTHYECKOMY
MPOJIYKTOB.

3aHATHIO.




2.5 OumcTKa CTOYHBIX BOJ
KXII. Wcrounuku
o0pa3oBaHHs CTOKOB B
KXII, ux KOau4ecTBO U

[Tonck
cocTaB. MeTOoIbl OYHUCTKU N
JIOTIOJTHUTENILHOM
CTOYHBIX BOJI. HHOPMAIHH 10
TexHosoruueckass cxema U P o I1K-1.1,
. 2 2 8,1 | 3amanHOil Teme. DKkcmnpecc-onpoc
PEKUM OMOXUMHYECKON [K-2.1
[ToaroroBka k
YCTAaHOBKH 10  OYHCTKE
IIPaKTHIECKOMY
CTOYHBIX BOJI.
3aHSITHIO
Meponpusrus no
COKpAIIIEHHIO CTOYHBIX BOJ
B KOKCOXUMUYECKOM
MPOU3BOJICTBE.
Iounck
2.6 ITpousBozacTBoO N
8 | momomHuTenpHOU | Dxcmpecc-Ompoc
WHJICH-KYMapOHOBBIX CMOJT
HHPOPMAIIH
Pacuer xypcoBoii| 3amuTa KypcoBoii MK-1.1
2.7 Kypcosas pabora 40 yp yp '
paboTsl pabdoThl [K-2.1
2.8 TTonroroska K
OOMEsK O‘HIHOﬁ 11 MOATOTOBKA K I1K-1.1,
p T 3K3aMeHYy [K-2.1
aTTeCTaIluU
Hroro no pazaeny 6 6 6 1131
Hroro 3a cemectp 6 6 6 113,1 9K3aMeH,Kp
3a4eT, YK3aMeH
Hroro no aucnumnnuze 14 10 14 12929 i ’

KypcoBasi paboTa




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenonaBaHus qucuuIuIMHbL «M3BiedeHue u nepepaboTka XMMHUYECKHX
IPOAYKTOB KOKCOBAHHUS» MPHUMEHSIOTCS TPaIWIUOHHAs M MOIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Jlekuuu TpoxomAT Kak B ¢opMme JeKuuu-uHpopmanmu, Tak U B (opme
JEeKIMU-BU3yanu3auy. JIeKuun mpoBOAATCA € MCIOJIb30BaHMEM HHTEPAKTHBHOTO METOJA —
«o0ydeHue Ha OCHOBE OMbBITa» Ui CO3[JaHMS AHAJOTHH MEXIY HM3Y4aeMbIMU SIBICHUSMH U
3HAKOMBIMH CTY/IEHTaM >KU3HEHHBIMHU CUTYaLUsMU U Oosiee r1yOOKOro yCBaUBaHUS U3Y4aeMbIX
BOIpocoB. B pamkax yueOHOro Kypca HpeaycMOTpEeHa BCTpeda Ha OJHOM W3 JEKUUH co
CIICLIMAIIMCTOM TEXHOJOTUYECKON TpYIIbl KOKCOXUMHYECKOro mpousBojctBa [TAO «»MMK»
JUIA  TIONydeHHsT HMH()OpPMAlMM NPUKIAJHOTO XapakTepa M 3HAKOMCTBA C IIEPEIOBBIMHU
TEXHOJIOTUSIMHU ¥ METOAaMU TPYy/a.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBINOJIHAIOTCS TPYNIOBbIE WM UHIUBUAYaJIbHbIE 3a/laHUS 110 MPOHAEHHON TeMe. BoinonaHenne
1a00paTOPHBIX PadOT MPOBOAUTCS C JIEMEHTAMU UCCIIEIOBAHUS U BHEAPEHNEM HHHOBALMOHHON
TEXHOJIOTUHM KOJJIEKTUBHOIO B3auMooOyueHus. (s popMupoBaHUS CHCTEMHOIO TBOPYECKOIO
TEXHUUYECKOTO MBIIUIEHUS] U CIIOCOOHOCTH I€HEpHUpOBaTh HECTAHIAPTHBIE TEXHUYECKHUE WJIEU
IpU peLIEHUH TBOPYECKUX MPOM3BOJICTBEHHBIX 3as1au). KOHTEeKCTHBIM MeTon oOydeHus mnpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI MO3BOJISIET YCBOUTH MaTepHall ITyTEM BBISIBICHUS CBS3Ei
MEXJy KOHKPETHBbIM 3HAaHHEM U €ro npuMmeHeHueM. I[Ipu 3ammre nabopaTOpHBIX pPadOT
IpPOBOAMTCA YydeOHasi JUCKYCCHsl, KaK METOJ] MHTEPAaKTUBHOIO OOYYEHMsI, MO3BOJISIOLIAs
0OMEHMBATHCS B3IJIs11aMU CTYJEHTaM 10 KOHKPETHOH Mpobiieme.

JlaHHBIN METOJ MCIOJIB3YETCS U ISl PELLEHUS 334 UCCIIEeI0BaTENIbCKOIO XapaKkTepa Ha
IPaKTUYECKUX 3aHATUAX. CTyA€HTaM BBIIAIOTCS 33aJaHMsl 3aKpEIUIAIONINe 3HaHUS, I10JIy4YeHHbIE
Ha JIEKLIHUAX U MOJEJINPYIOLIUE TEXHOJOTHUYECKHE IPOLIECCHl HA IPOU3BOCTBE. BhICOKas CTeNneHb
CaMOCTOSITEJIbHOCTH HMX BBIIOJHEHUS CTYJCHTaMU CHOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO
MBIIUICHHUST U OoJiee TIIyOOKOMY OCBOCHHUIO TEOPETHUECKUX MOJOXKEHHHA M UX MPAKTUYECKOTO
ucnonb3oBanus. [1o pesynbraram, NogydyeHHBIM NIPU PELLIEHUH 3aa4, IPOUCXOAUT TUCKYCCHUS U
(bopmynupyeTcs BbIBOJ 00 ONTHMAIbHOM PEXKUME MIPOBEIEHUS TEXHOJIOTHUecKoro nporecca. Ha
NPAaKTUYECKUX 3aHATUSIX TMPUMEHSIOTCS TAaK)Ke CIETYIONINE BUIbBI WHTEPAKTUBHOTO OOYYEHUS:
KOHTEKCTHOEe  O0ydeHue, MEKIUCUUIUIMHApHOe oOy4yeHue, JBpHcTHYecKas Oecena,
MO3BOJIAIOIINE HAaXOAUTh OTBET Ha IpPOOJIEMy, WCIIONb3ys 3HAHUS MOJIy4YEHHbIE W Ha JPYTUX
JUCLUTUIMHAX.

BrinonHeHue cryieHTaMu KypcoBbIX paOOT JOKHO OBITh OPUEHTHPOBAHO Ha PELIEHUE
IPOM3BOJICTBEHHBIX 3aJlad C HCIHOJIb30BAHHWEM NPOOJIEMHBIX TEXHOJOTHUECKUX OMNeparuii, Ha
OTHICKaHWE TPAHUI] PUMEHUMOCTH TIOJIYYEHHBIX PE3Yy/IbTAaTOB, Ha MOWCK BapHUaHTOB JIYUIIHX
pelIeHN, Ha CaMOCTOSATENIbHOE OQOpMIIEHHE depTexed M TexHojoruuyeckux cxeM. C aToi
LEeNbl0 KaXKIOMY CTYIEHTY BbLIAE€TCAd IEPCOHAJIbHOE 3aJaHUE - IPOEKTHPOBAHHE
TEXHOJIOTUYECKUX YYAaCTKOB IIE€XOB YJABIMBAHUSA M TNepepadOTKU XHMHYECKHUX IMPOTYKTOB
KOKCOBaHUs. B mporiecce BHIOMHEHUS padOT IPUMEHSIOTCS CAEAYIOIINE BU/Ibl HHTEPAKTUBHOTO
00y4eHUs: UHIUBHIyaIbHOE 00ydeHue, podieMHoe o0yueHue, case-study.

CaMmocrosiTenbHasi paboTa CTYAEHTOB CTHUMYJIMPYET CTYACHTOB K CaMOCTOSITENIbHOM
npopaboTKe TeM B Mpoliecce BBINOJIHEHUS KYpCOBOM paboOThI, B Mpolecce MOATOTOBKU K
71a00paTOPHBIM, IPAKTHUECKUM paboTaM U IPOMEKYTOUHOM aTTeCTallUH.

6 YueOHO-MeTOqHUECKOE 00ecTIedeH e CAMOCTOSITeJILHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1.HeBenpos, A. B. Xumusi npupoaHbIX 3HEproHocutesien : ydeOHoe mocobue / A. B.
Hesenpos, E. B. Bacunnesa, A. B. Ilanun. — KemepoBo : Ky3I'TY umenu T.D. I'opbauesa,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekct : snekrpouusii // Jlanb
aJeKTpoHHO-OMbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/122219 — Pexum
JIOCTYyTIA: JJI1 aBTOPU3. MOJIH30BATEICH.

2. Bonmomyk, T. I'. 3BnedyeHne aMmmuaka v MAPUAMHOBBIX OCHOBAaHUI M3 KOKCOBOTO rasza
: yuebnoe niocodue / T. I'. Bonomiyk ; MI'TY. - MarauToropck : MI'TY, 2018. - 1 anekTpoH. onr.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20439 -
MaxkpooObeKT. - Tekcr : anekTpoHHbId. - CBeaeHus noctynHbl Takke Ha CD-ROM.

0) JlonmosiHuTebHAS JTUTEPATYpA:

1. [TaBmoBuy, JI. B. OrieHka 5KOJOTHYECKOTO pPHUCKA MPOU3BOJACTBEHHOM
JeATEIbHOCTH KOKCOXMMHYECKOTro mpeanpustusi . monorpadus / JI. B. Ilanosuu, C. T.
KopotkoB, b. I'. TpscynoB. — Cankr-IlerepOypr : Jlamp, 2019. — 136 c. — ISBN

978-5-8114-3343-8. — Tekcr : snekTponHslii // JIaHb : 31€KTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/112681 — Pexwum gocTyma: s aBTOPH3. OJIb30BATEIICH.

2. XapnammnoBud ['.J]., Kaydpman A.A. TexHONOTHsI KOKCOXMMHYECKOTO MPOU3BOCTBA.
[Tekcr]: YueOuuk s By30B. M.: Mertamnyprus, 1995.- 384c¢.- ISBN: 5229011416 (10 x3.)

3. Kopobuanckuit WM.E., Kysnenop M.Jl. Pacuersl ammapatypbl [Uisi ylaBIUBaHUS
XUMHYECKHX MMPOAYKTOB KokcoBanus [ Tekct] -M:Metamnyprusi. 1972, — 295 c. (13 sk3.)

4. Xumus roprourx uckoraemsix : yueouuk / O. U. Cepebpsikos, T. C. Cmuprosa, B. C.
Mepuesa [u ap.]. — 2-e uzn., gon. — Mocksa | UIHOPA-M, 2022. — 404 c. — (Beicmee
oOpa3oBanue: Maructparypa). - ISBN 978-5-16-015577-7. - Tekct : snexktponHsii. - URL:
https://znanium.com/catalog/product/1041945 — Pesxum focTyma: mo mormucKe.

B) MeTtoauyeckue ykazanus:

1 Bonomyk, T. I'. TexHomoruueckue cxembl I€XOB yJaBIMBaHUS U TNepepabOTKU
KOKCOXMMHUYECKUX MPOU3BOJACTB : ydeOHoe nocodue / T. I'. Bonomyk ; MI'TY. - [2-¢ u3n,
noarot. mo med. u3A. 2016 r.]. - Marauroropck : MI'TY, 2017. - 1 57eKTpOH. ONT. JAWCK

(CD-ROM). - 3ard. c THUTYJL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1903 - Makpooobekt. - Tekcr :
ANIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Bonomyk, T. T'. JlabopaTopHbli IpPakTHUKyM IO M3BJICUEHUIO U pa3paboOTKe

XUMHUYECKHX TPOJIYKTOB KOKCOBaHUS: MpakTHkyM [mis By3os] / T. I'. Bomomyk, H. HO.
CseunukoBa, B. H. IleryxoB; MaroHuToropckuii rocyJjapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET
uMm. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2023. - 1 CD-ROM. - 3armx. ¢
tutyn. dkpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21600. -
MaxkpooObeKT. - TeKcT: 371eKTpOoHHBIN. - CBeaeHus JocTynHbI Takke Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue [10 Ne norosopa CpoOK JeiicTBUS TULEH3UN



https://e.lanbook.com/book/122219
https://host.megaprolib.net/MP0109/Download/MObject/20439
https://e.lanbook.com/book/112681
https://znanium.com/catalog/product/1041945
https://host.megaprolib.net/MP0109/Download/MObject/1903
https://host.megaprolib.net/MP0109/Download/MObject/21600

MS Office 2007 |, 135 1 17.09.2007 Gecepoumo
Professional

7Zip CBOOOJIHO  PACIPOCTPAHICMOE 0CCCPOUHO
FAR Manager |cBOOOJHO pacnpocTpaHsIeMoe OCCCPOYHO
Bpaysep Yandex |cBoGOIHO pacmpocTpaHseMoe 0ecCpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchIIKa
Hauuonanenas nH(OpMALOHHO-aHATMTHYECKA |\ ) - hitps://elibrary.ru/project risc.asp
cuctrema — Pocculickuii HHIEKC HAYYHOTO
mutuposanus (PHHIL)

ITouckoBas cucrema Axamemust Google (Google[URL.: https://scholar.google.ru/
Scholar)
DnektponHbie pecypcsl oubmmorekun MI'TY wmm.|https://host.megaprolib.net/MP0109/Web
I"'". HocoBa

9 MaTepuajibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUIIHUHBI (MOTYJIs1)

MatepuraiabHO-TEXHUYECKOE 00ecrIeYeHNE IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayJUTOPUN [T TPOBEACHUS 3aHATHH JIEKIIUOHHOTO THUIIA

MynpTuMeaniHbIE CPENICTBA XPAaHEHUS, IEPEAAayUu U PEACTaBICHUS HHPOpMaLUU

VYuebHas ayauropus JUIsl HpOBeAEHUs JabopaTOpHbIX paboT: nabopatopus IO
XUMHUYECKON TEXHOJOTUH TOIINBA

OO6opyioBaHNE U peaKTUBBI JUIs BBIIIOJHEHHUS 1JaOOPAaTOPHBIX paboT:

-My(enabHbIe MKa]bl;

- aHAJIMTUYECKHE BECHI;

- IUIUTKH DJIEKTPUYECKHUE;

- XMMHYECKHE PEaKTUBbI, XUMUYECKasi I0CY/A, BOASHbIE OaHU, TEPMOMETPHI U T.JI.

- KoJIOOHarpeBaTenu IEKTPUUECKUE, XOJI0IUIbHUKH, TEPMOMETPHI,

- npu6opsl XKykoBa,

- CyUIWJIbHBIN 1IKag,

- Ha0Op apeoMeTpoB,

- 6topetku KoTBuHKens,

- TATPUMETPUYECKHE YCTAaHOBKH,

- YCTaHOBKH JIJIs1 pA3rOHKH CMOJIBI M CBIPOTo OeH3071a

VY4yeOHble ayIUTOPUM Ul NPOBENEHUS MPAKTHUECKUX 3aHATHM, TIpPYNIOBBIX U
VHAUBUAYaAJIbHBIX KOHCYIbTAIIUN, TEKYIIIETO KOHTPOJISI M IPOMEXYTOUHBIX aTTeCTalui

Jlocka, MyJIbTUMUUNHBIN IPOEKTOP, SKpaH

[Tomernenust st CaMOCTOATENHEHON PaOOTHI 00yUYAOIIUXCS

[TepconanpHbie KoMmmblOTepbl ¢ maketoMm MS Office ¢ BbIXOJOM B HHTEpHET U C
JIOCTYTIOM B JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHMS M NPO(PUIAKTHYECKOTO OOCITYKMBAaHUS Y4eOHOTO
000opyI0BaHUS

Crennaxu, ceiidbl 111 XpaHeHHs y4eOHOTo 000py10BaHMS;

WHcTpyMeHTHI 17151 peMOHTa 1JabopaTOpHOTro 000pYJ0BaHUS
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IIpuniaoxennel
Y4eOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

Ilpumepnaa cmpykmypa oueHouHbIX CPeOCmE 011 NPOGEOEHUA MEKYULe20 KOHMPOA:
Bapuanmut 3a0anun 014 npaxmuyeckux paoom

HMpumep:

3amaua:

PaccunTarh conepKaHue aMMHUAKa H CepPOBOLOPOAA B 1 M° IIPSIMOro KOKCOBOTO rasa.
XapakTepuctuka muxThl, %: WP=6.5; A°=5.8; V' = 26.7; S°= 0.3; N°=2.84

Bompocs! 1uist 06cyxnenuns:

B kakoMm ruipaBianueckoMu TeMIepaTypHOM PeXUMax paboTaloT ra30cOOpHUKH?

[Touemy B ra30COOPHHUKY MOJAIOT TOPSUYIO HAJICMOJIBHYIO BOJY, & HE XOJIOAHYIO TTOCTIE
MEPBUYHBIX Ta30BBIX XOJIOAUILHIUKOB? KakoB pacxo1 aMMuadyHOM BOJIBI IS OXJIAXKI€HUS ra3a?
Kak u rae obpasyercst HajgcMmomnbHas Boja? Kakue mokasarey MUuXThl OMPEIesIFOT KOJINIECTBO
oOpa3yromieiics BOAbI B IPOIECCe KOKCOBAHUS?

Ilepeuenvy mem Kypcoewix pabom

1. [lepBruyHOE OXJaXJi€HHE KOKCOBOIO ra3a M ero HeoboxoammocTh. OxiaxkieHue rasza B
ra3ocOOpHHKe. AHaIU3 MpoIecca OXJIaKICHN ra3a B ra30c00pHUKax. Pa3miuaHbie KOHCTPYKITHA
razocoopaukoB. I{ukn razocOopHuka. Pacuer razocOopHukoB. TpaHcrnopTHpoBKa KOKCOBOTO
rasza yepes IeX yJaBiuBaHUs. BeiOop Harneraremneu.

2. [TepBruyHOE OXJaXJi€HHE KOKCOBOIO ra3a M ero HeoboxoammocTb. OxnaxieHue rasza B
NEPBUYHBIX Ta30BBIX XOJOAWIbHHKAX. CpaBHUTENbHAs XapaKTEPUCTHKA XOJOIMUIbHUKOB
pa3IMYHBIX KOHCTPYKUMHA ( C BEPTUKAIbHBIM, T'OPU30HTAJIBHBIM PACIOJOXKEHUEM TpYO,
pEBEpCUBHBIC, HEMOCPEICTBEHHOTO NIEHCTBHA). Ammaparhl BO3IAYIIHOTO OXJaXIeHHs. Pacuer
TpyOUaThIX XOJIOAUIHLHUKOB.

3. Ha3nauenue, TeXHOJIOTWYECKHE CXEMBl M amlmaparbl OTACNCHHs KOHJeHcaruu. Pacuer
U30BITOYHBIX AMMHUAYHBIX BOJ U CMOJBI. YCTPOMCTBO M pacyeT OTCTOMHMKOB OCBETIHUTENEH.
KadecTBO KaMEHHOYTOJILHOW CMOJIBI. MeTO bl KOHTUITHOHHUPOBAHUSI.

4. [TepepaboTka n30bITOYHONW amMMHayHON BoJbl. KauecTBO M KOMUYECTBO H30BITOUHON
aMMuadHol Bozbl. CxeMbl nepepaboTKH aMMHa4YHOM BOJIbI 0€3 pa3jioyKeHUsl cojiell CBS3aHHOTO
ammuaka. Pacuer ycraHoBku. CpaBHUTENbHasl OLEHKAa paOOThl KOJOHHBI C Je(ierMaTopoM U
pedurokcHBIM oporneHueM. [lyTu cokpaiieHus SHepro3arpar IMpH IepepaboTke aMMHAYHOM
BOJIBI.

S. [TepepaboTka H30BITOYHON aMMuUayHON BOjbI. KadecTBO M KOJIWYECTBO H3OBITOYHOU
aMMHa4yHOM BoJbl. HeoOXOqMMOCTh OYMCTKH BOABI OT coOJiell CBA3aHHOro ammuaka. Cxembl
nepepaboTKU aMMHUAYHOM BOJIbI C Pa3JIoKEHHEM coJiel CBsA3aHHOro ammuaka. O0eceHonnBaHne
BOJIBI TEpe]] pa3jokKEeHHWEM coJiel CBS3aHHOIO aMMMaka. PacueT TeXHOJIIOTMYECKOH CXeMbl
nepepaboTKU HAJCMOJIBHON BOJBI OT COJIEH CBSI3aHHOTO aMMHaKa ¢ €€ 00ec()eHOTMBaHUEM.

6. VYnaBnuBaHMEe aMMMaka U3 KOKCOBOro raza . IlpousBoiacTBo cynbdaTa aMMOHHUS B
carypaTopHoM Tmporecce. [lokazarenn kadecTBa COJMM W €r0 3aBUCHMOCTH OT TEMIIEpaTypHl,
TypOy/IH3aluyd MaTOYHOIO pacTBOpa B carypaTope, BelMuuHbl pH, Xapakrepa W coaepxaHus
npuMeceil. MeTtoasl TOBBIMIEHWsT KadecTBa cond. OCHOBHas ammaparypa Cyiab(haTHOTO
otnenenus. Koncrpyknuu carypatopoB u neHtpudyr. Cymka cyiabpata amMmoHMs. Pacuer
caryparopa.

7. VYnaBnuBaHMe aMMHUaKa U3 KOKCOBOTO rasza. beccarypaTopHble yCTaHOBKM MPOM3BOJICTBA
cynbdara aMMOHHSA. MIX TOCTOMHCTBA M HEMOCTATKU. TEeXHOJIOTHUECKUE CXEMBI 0€3 ynapuBaHUs U
C ymapuBaHHEM MaTOYHOI'O pacTBopa. PacmpeneneHue MOrjouieHHs aMMHaka IO CTYIEHSM
abcopbOepa. Pacuer ycraHOBKH.

8. CoBMmecTHOE ylaBliMBaHUE aMMHaka U CEpOBOAOPOJAa U3 KOKCOBOrO  rasa.
TexHonoruueckass cxema YiaBJIMBaHHUS amMMHaka M cepoBojaopoza. Ilapamerpsl mporecca.



KoHcTpykiiusi OCHOBHOTO 000pynoBaHMA. YTWIM3alMig KOMIIOHEHTOB KOKCOBOIO Tasa,
NOJIy4aeMBbIX TPU €ro OUUCTKe. PacueT 0CHOBHOro 000py10BaHuU.

9. IIpou3BOACTBO JErKUX NMUPUIUHOBBIX OCHOBAHMN. Pecypchl MMPUINHOBBIX OCHOBAHUM U
UX paclpesielieHne MEeXIy ra3oM, BOAOH M CMOJOH. XapaKTepUCTUKA JIETKUX MUPUANHOBBIX
OCHOBaHUM M MX IPUMEHEHUE. Y CJIOBUS yJIaBIMBaHUS OCHOBAHUM M3 Ia3a U U3BJICUEHHE UX U3
MaTUYHOI'O pacTBopa. Pacuer nmupuanHOBOI OCTaHOBKH.

10.  BnusgHue pa3nuuHbIX (AKTOpPOB Ha ylaBiIMBaHWE OEH30JBHBIX  YIJIEBOJAOPO/IOB.
DU3UKO-XMMUYECKHE OCHOBBI ITPOLIECCa YJIaBIMBaHUA OCH30JbHBIX YIIeBoJopooB. KoHeuHoe
OXJIAKJIEHUE KOKCOBOro ra3a. Cxembl KOHEYHOro OxJaxzaeHus. Pacuer OCHOBHOTO
00opyT0BaHuUs.

11. VYnaBnuBanue OCH30JILHBIX YIIeBOJOopoaoB. CoCTaB M CBOHCTBA CHIPOro OeH30IIa.
Mertonbl n3BnIeueHMst 0EH30JIbHBIX YIIIEBOIOPOIOB U3 KOKCOBOro raza. Koncrpykuuu ckpyooepon
(c nepeBsiHHOW XOpAOBOM HAacaJKOW, METAJIMYECKOM CHUPAIBHOM, IJI0CKONApaIe]bHBIMU
HacaJKaMH, TapeiabuaThie U nonbie). CpaBHUTENbHAS OLleHKA. TexHoJIoruyeckasi cxema u peskum
paboTel cCkpyOOepHOTO OTAeNeHus. Pacder ckpyOOepoB M KOJMYECTBA MOTIOTUTEIHHOTO MaCa.
12. TexHonoruueckas cxema HoJay4eHus Celporo 0eH3oia npyu padoTe Ha KAMEHHOYTOJIbHOM
Maciie ¢ TapoBBIM MoaorpeBoM. DakTopsl, ompeaessiomue mnpouecc aecoporun. OCHOBHBIE
anmaparbl  OE€H30JIBHOTO  OTJENEHUs: JAMCTWULILMOHHBIE KOJOHHBI , KOHJEHCATOpBbI,
XOJIOWIBHUKY, TEIIOOOMEHHUKH, zAediuermMaTopsl. Brenpenue ammapaToB BO3AYIIHOTO
OXJIaXK/ICHUSI.

13.  XapakrepucTuKa IMOTJIOTHTEIBHBIX Macel. PereHepanus MOTJIOTUTENHFHOTO Macia IpH
[IapOBOM M OTHEBOM HarpeBe MOIIOTHTEIbHOI0 Maciia. TeXHOIOTHYeCKHe CXEMbl pereHeparim.
Pacuer ocHOBHOTO 000pYy/OBaHUS.

14. TexHonornueckas cxema HoJay4eHus: Cblporo 0eH3oia npu padoTe Ha KAMEHHOYTOJIbHOM
MacJie ¢ OTHEBBIM ITOA0TpeBOM. DaKTOPEI, ONIpEIeIIAIoNIe mporecc Aecopoun. TpyduaTeie neun
JUls HarpeBa MOrJoTUTeNbHOro wmacia. OCHOBHBbIE ammapaTbl OEH30JIBHOTO OTAEJCHMS:

TUCTWUSIIIUOHHBIE ~ KOJOHHBI ~ ,  KOHJIGHCATOPbI,  XOJOJWIBHUKH,  TEIUIOOOMEHHUKH,
nednermaTopsl. Pacyer ocHOBHOTO 000py10BaHUsI.
15. [TpuHIMNIManbHAS TEXHOJIOIMYECKas cXeMa MepepadoTKU ChIporo 0€eH30J1a ¢ OTTOHOM JI0

180 C. Paznenenue coiporo 6eHsona Ha 2 ¢pakuuu. [IpyHIMNManbHas TEXHOJIOTMYECKas cXxeMa
nepepaboTKU ChIpOro OeH307a pa3jaesieHHoro Ha 2 (pakiuu. Pacuer oCHOBHOTO 000pyI0BaHUS
JUISL pa3/ieIeHus ChIpOro OeH3o7a.

16. Cxema mpenBapuTeNbHON peKTUPHUKALUMU chIporo 6eHsona ¢ oTroHoM 10 180 C ¢ uemnbio
nonydyeHus ¢ppakuuid. OxoHuatenbHas pektudukanus ¢ppakuuu BTK. CxeMsl pekTudukanuu:
nepuoanyeckas, HENpepelBHass M modyHenpepbiBHasg. [lepepabotka cbiporo OeH3oia,
nojgy4yaeMoro B Bujae 2-X ¢pakuuit ( 1-ro m 2-ro 6eH3050B). Anmaparypa Lexa nepepadoTKu
CpIporo OeH3oJyia peKTU(UKAIMOHHBIE KOJIOHHBI, HarpeBaTel, KOHIEHCATOPhI, XOJIOAUIbHUKY.
[TyTu noBeleHNs KayecTBa OEH30JIbHBIX POYKTOB.

17. [TepepaboTka KameHHOYrojabHOW cmoibl. CocrtaB, cBoicTBa. MpPaKIUMOHHBI COCTaB
CMOJIBI, BBIXOJIa U XapakTepucTuKu (pakiuii. [ToaroroBka cMoibl K nepepaboTKe: ycpenHeHHe,
00e3BOKMBaHUE, oOOeccoauMBaHUE. TEXHOJOTMYECKHE CXEeMbl pEeKTU(QUKALUKU CcMOJBl  (
nepuojnuyeckass M HempepbiBHas).  OcoOeHHoct  cxeM  pektudukanuu.  [lytm
YCOBEPIICHCTBOBAHUS PEKTU(PHUKALIUU CMOJIBIL.

18.  Oumcrka KOKCOBOTro rasza oT HapTaquHa, MeTobl yaaaeHus Ha(TaalHa U OCYIIKH rasa.
OuncTtka raza oT TyMaHoOOpa3HOIl CMOJIBI.

19.  Oumcrka KOKCOBOro rasza ot cepoBojgopona. CyTh CyXuMX M MOKPBIX METOJOB OYUCTKH
KOKCOBOTO raza OT cepoBOJI0poJia. TexXHOIOrn4eckrue CXeMbl U PEKUMBI BaKyyM- KapOOHATHOMN
CEepPOOYUCTKH U MBIIIBIKOBO-COJJOBOM OYUCTKH. DTAHOJAMHUHHBI M aMMMa4YHbIH CIOCOOBI
OUYHCTKHU Ta3a OT KHCIBIX KOMIIOHEHTOB. O4HMCTKa KOKCOBOTO ra3a OT CEpOBOIOpOAa MO METOY
¢upmer Kpynn-Komnepc. MeToabl cyXxoil 0UMCTKH aKTUBHPOBAHHBIM yIJIeM U OOJIOTHOM pyIoi.
YTunusanus KOMIIOHEHTOB KOKCOBOT'O rasa, Mojy4yaeMbIX MpH ero ounctke. Pacuer BeIOpaHHOM
CXEMBI.



20. OuncTKa CTOYHBIX BOJI KOKCOXMMHYECKHUX 3aBOJIOB. BaxxHOCTh mpobiemsl. McTouHuKH
obpaszoBanusi crokoB B KXII, mx konmdectBo M cocraB. MeETOIbl OYHUCTKH CTOYHBIX BOJI:
pereHepanroHHbIe U JeCTPYKTUBHBIC. DKCTPAKIIMOHHbBIE METO/IbI OYMCTKH OT Maced U (heHOJIOB.
Mertoapl Ti1yOOKOH OUYMCTKH CTOKOB: aJCOPOLMOHHBIE, OKHMCIMTEIbHbIE, OMOXMMHUYECKHE.
TexHoNOrMYECKasi CXeMa M PEKUM OMOXMMHUYECKOH YCTAaHOBKM IO OYHCTKE CTOYHBIX BOJI.
MepomnpusTie 1Mo COKpalleHHWI0 CTOYHBIX BOJ B KOKCOXMMHUYECKOM Ipou3BojcTBe. Pacuer
BbIOpaHHOW TEXHOJIOTMUYECKOM CXEMBI

21.  VYcnoBus MHOTOKPaTHOTO MCIOJIB30BaHMS BOABI JJIsl MPOMBIIIIEHHOTO BOAOCHAOKEHUS.
TpeboBaHMsI K XHUMHYECKOMY COCTaBY BOJbI, MNPUMEHSEMON JUIsI TEXHOJIIOTUYECKUX U
TEII000MEHHBIX IponeccoB. Kiaccu¢ukanus BoAbl B IPOMBIIIJIEHHOM BOJIOCHA0)KEHUH.
OcHOBHBIE (aKTOPBI, CHUKAIOIIHE KAa4ecTBO M KOJMWYECTBO OOOpOTHBIX BOJ.  CrocoOsl
yJlaJIeHUs B3BELICHHBIX BELIECTB U3 POMBIIUIEHHBIX BOA. PacueT GpuibTpoB A MOANUTOYHON U
000pPOTHOM BOJIBI.

22. [TepepaboTka ¢pakiyii KAMEHHOYTOJIBHOM CMOJIBI.  XapaKTepHucTHKa (Gpakiuii, odmactu
npuMeHeHus. TpeboBaHus K kaudecTBy. Moiika (pakiuii. OCHOBHBIE CHOCOOBI MepepabOTKH.
OcHoBHOE oOopyzoBaHue mepepaboTku HaTaauHOBOW ¢pakuuu. Pacuer oraeneHus
KpHUCTaLUTU3AIMK HaPTaJIMHA.

23.  Oxunaxnaenue neka. IIpou3BOJACTBO MeKa C BBICOKOH TeMIlepaTypoll pa3MsrdeHus.
TpeboBanust K KauecTBy meka. lIpuMeHEHHME pa3IMYHBIX COPTOB TMeKa . XpaHEHUE H
TpaHCHOPTUpOBKa Ieka. [lekoBele napku. I'panynsanus neka. Iloaydyenue nekoBoro Kokca.

24.  AnbTepHATHBHBIC HAIPaBICHHUS OOpaOOTKM KOKCOBOTO ra3a M IiryOokas mepepaboTka
KOKCOBOT'O Ta3a.
25.  XapakTepuCTHKa KHCIBIX KOMIIOHEHTOB B COCTaBe KOKCOBOTo raza. Heo6xoammocTs mx

yraneHus. MeToasl yTWiIM3alMKu KUCIBIX ra30B. Bo3MoxHbIe MeTOAB! UX yTuiau3auuu. Cxemsl
nepepaboTKU KUCIBIX Ta30B. [Ipon3BOJACTBO CEpHOM KUCIOTHI U3 CEPOBOAOPOIa KOKCOBOIO rasa.

KypcoBas pabota BbITOTHSIETCS 00yUYaOIIUMCS CAMOCTOSITEIIHHO MO PYKOBOJICTBOM
npenoaBareis. [Ipu BBIMOIHEHUH KYpCOBOM paOOThI 00yUarOIIUICS TOJHKEH TI0Ka3aTh CBOE
yMeHue paboTaTh C HOPMAaTHUBHBIM MaTEPUAIOM U APYTUMH JIUTEPATYPHBIMU UCTOUHUKAMH, &
TaK»e BO3MOKHOCTh CUCTEMAaTU3UPOBATh M aHAJIM3UPOBATh (PAKTUUYECKHUI MaTepral 1
CaMOCTOSITEJIbHO TBOPUYECKH €r0 OCMBICIINBATh.

B Hauane uzydeHus: AUCIUTUIMHBI PEMOAaBATEINb Mpe/yiaraeT 00yJaronmMcs Ha BIOOp
nepeyeHb TeM KypcoBBIX padboT. O0yuaroniuiicst caMocTosTeNIbHO BeIOMpaeT TeMy. [Tocne Beibopa
TEMBI TIpeToaBaTeib (GOpPMyITUPYeET 3aJaHue M PEKOMEHAYET MePEeYeHb JIUTEPATYPHI IS €e
BBHITIOJIHEHHS. B mporiecce BBIMOIHEHUSI KypCOBOM pab0Thl 00yJaronIuiics JOJIKEH pa3o0paThCs B
TEOPETUYECKHUX BOIPOCaxX N30PaHHOM TEMBbI, CAMOCTOSTENILHO IPOAHATM3UPOBATh IPAKTUYECKUNA
MatepHal, pa3o0paTs 1 000CHOBATh MPAKTHUYECKHUE MPETIOKEHUS.

[TpenonaBarens, MpoBepHUB pabOTy, MOKET BO3BPATHUTD €€ JUIs JOpaOOTKHU BMECTE C
NUCbMEHHBIMU 3aMeyaHusIMU. CTYIEHT J0JDKEH YCTPaHUTh MOJTY4YEeHHbIE 3aMEeUaHus B
YCTaHOBIICHHBIN CPOK, TIOCIIE YeT0 padoTa OKOHYATEIIFHO OIICHUBACTCH.

KypcoBas pabora nomxaa 061Th 0opmiteH B cootBeTcTBHr ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, CoiepKanne, o0Ire mpaBuia BEIMOTHEHUS U
o opMITCHUSY.

Ilepeuenv mem u 3a0anuil 014 NPAKMUYECKUX 3AHAMUN:

Onucarb TCXHOJIOTUYCCKYIO CXEMY 110 PUCYHKY:
puc 1 Fa3OC60pHI/IK KpYTJIOTO CCUCHUA



puc. 2. Cxema MepBUYHOTO OXJIAXKIACHHSI KOKCOBOTO T'a3a B XOJIOJAUIBHUKAX C TOPU3OHTAILHBIM
pacmoJioeHueM Tpyo

puc. 3. Cxema nepepabOTKH HAaJCMOJIBHOM BOJBI C UCIIOJIb30BaHUEM COJICH CBSA3aHHOTO
aMMHaKa:

puc.4. Cxema noiy4eHus cyib(ara aMMOHHS 10 CaTypaTOPHOMY METO.Y:

puc 5. Cxema GeccaTypaTopHOro crnocoba rnoyydeHus cyibhara aMMOHHUS

puc. 6. Cxema npousBoacTBa ¢pochara aMMOHHS U3 aMMHaKa KOKCOBOT'O Ta3a

puc. 7.Cxema ylaBIuBaHUs aMMHaKa U3 KOKCOBOTO raza KpyroBbiM (hochaTHBIM CLIOCOOOM

puc. 8. Cxema BbIICTICHHS TUPUANHOBBIX OCHOBAHUN METOJIOM OTCTAUBAHUS

puc. 9. Cxema BblIeJICHUS MTUPUAUHOBBIX OCHOBAHUHN MAapOBBIM METO/I0M

puc.10. CxemMa COBMECTHOTO U3BJIEUEHUSI aMMHUaKa U CEPOBOJIOPO/Ia U3 KOKCOBOT'O rasa

puc.11. Cxema Knayc-npouiecca

puc.12 Cxema KOHEYHOTO OXJIAXKICHHS ra3a ¢ IKCTparupoBaHUeM HaTaTuHa U3 BOJIBI CMOJION
puc.13. Cxema ynaBnuBaHus OEH30JIbHBIX YTIIEBOJIOPOAOB U3 KOKCOBOI'O Ta3a

puc.14. TexHonornueckas cxema BbIICIICHUS] OCH30bHBIX YTIIIEBOJAOPOIOB U3 TOTIIOTUTEIILHOTO
Macia

puc. 15. Cxema pereHepanuy KaMeHHOYTOJIBHOTO Maciia ¢ IPUMEHEHHUEM TpyOUYaTol meqn

puc. 16. Cxema ckiiaga cMOJIbl KOKCOXUMUYECKOTO 3aB0O/Ia

puc. 17. Texnonornyeckas cxeMa (HpakIIMOHUPOBAHUS KAMEHHOYT'OJIbHOW CMOJIBI B
OJIHOKOJIOHHOM arperare

puc. 18. TexHomornveckas cxema rnepepaboTki HahTAIMHOBON (Qpakiuu

puc.19 Cxema npenBapuTenbHON peKTU(UKAIIUY CBIPOTO OEeH30I1a

puc.20. [IpuHiunuansHas cXxeMa CepHOKUCIOTHON OYUCTKH

puc. 21. [lpuHnunuanpHas cxemMa YCTaHOBKHU THIPOT€HU3AIMOHHON OYHCTKH «CHIPOro OEH30I1a)»
puc.22. [IpuHnunuansHas cxeMa pa3roHKH ChIPOro OE€H30I1a MOCIe CEPHOKUCIOTHOW OYMCTKU
puc.23. [IpuHnunuanpHas cxeMa pa3roOHKU ChIpOro 0eH30J1a MOCie THAPOreHU3AIIMOHHOM
OYUCTKH

puc.24. CxeMa npou3BOACTBAa UHECH-KyMapOHOBBIX CMOJI

puc 25. Cxema OMOXUMHYECKOM OYMUCTKHA CTOYHBIX BOJI



[pnioxenune 2

OueHovHbIe CPpeACTBA /1Jisl NPOBeAeHUS MPOMEKYTOUHON aTTeCTANNH
a) [lnanupyemsble pe3yabTaThl 00y4YeHHs] M OLICHOYHBIE CPe/ICTBA VISl POBEAeHUS MPOMEKYTOYHOM aTTecTAlUM:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIIUU

[TnanupyemMsbie pe3yabTaThl
o0yueHus

O1eHOYHBIC CPeICTBa

Cnocoben OLCHUBATDH NMPOU3BOJACTBCHHYIO CUTYAILIUIO O MMapaMeTpax u peKUMax B TEXHOJIOTHYE€CKH CBA3AHHBIX OCHOBHBIX U BCIIOMOraTeJIbHBIX Ipoueccax

KoOKcoxumMuueckoro npoussojacrsa (ITK-1)

IK-1.1

OneHuBaeT napaMeTpbl U PEKUMBI
B TEXHOJIOTHYECKH CBSI3aHHBIX
OCHOBHBIX M BCIIOMOT'aTEIbHBIX
nporeccax KOKCOXUMHYECKOTO
MIPOU3BO/ICTBA

Bonpocul k axzameny

1. CocraB u BBIXOJ JETYYHX XUMHIECCKHUX MPOTYKTOB KOKCOBAHHSI.

2. ®akTOpbI, BIHUAIONINE HA BBIXOJ M KAYECTBO XUMUYECKHUX TIPOIYKTOB KOKCOBAHUSI

3. TlepBuuHOE OXJIaXKIEHHE KOKCOBOTO r'a3a M ero Heo0xoammocTb. OXiiax/ieHue rasa B ra3ocoopanke. CyIHOCTh
Y OCHOBHBIE TTapaMeTphI ATOTO mponecca. L{uki razocOopHuKa.

4. TlepBHYHOE OXJIAXK/CHIE KOKCOBOTO ra3a B IIEPBHYHBIX Ta30BbIX XOJIOMWIbHAKAaX. CpaBHUTEIbHAS
XapaKTepPUCTUKA XOIOAMIBHUKOB PA3IMUHBIX KOHCTPYKIUNA. OUHCTKA ra3a OT CMOJIBL.

5. Heo0X0auMOCTh OYHUCTKH ra3a OT CMOJIbI M HadTanuHa. OCHOBHOE 000PYI0BaHHE OTACICHUS KOHICHCAIIUH U
JenutaManuy cMoiisl PacrionoskeHue obopynoBanus. TpaHcnopTHpoBaHHE Ta3a yepes amnmnaparypy mexa
yJIaBITUBAHUS

6. Beixoa aMMuaka pu KOKCoBaHuu yriieit. CBOMCTBA U IPUMEHEHHE aMMHaKa, HEOOXOIMMOCTh €T0
yJIaBnuBaHus. BbIXoa U cocTaB HaICMOJIBHOM BOJBI.

7. Cxemsl iepepabOTKH aMMHAYHOM BOJIBI 63 Pa3IoKEHHs COJIeH CBA3aHHOTO aMMOHUSI U C MX Pa3JI0KEHHUEM.
ITapameTpsl IpOLIECCOB.

8. CsoiictBa 1 puMeHeHHe cyib(ara ammoHust. CriocoObI moyueHus cyibhara aMMonusi. OTIIHIUTEBHBIC
O0COOCHHOCTH Pa3HBIX CIIOCOOOB.

9. TexHoorus NOMyYeHHs Cyib(paTa aMMOHHUS 10 CATYPATOPHOMY CIIOCOOY.

10. DU3NKO-XUMHYECKHE OCHOBBI CaTyPaTOPHOT'O Mpoliecca MoyryueHus cynbdara ammonus (Biusnue
TEeMIEpaTypsbl, TYpOyIN3alii MaTOYHOTO PacTBOpa B caTypaTope, BeTHUMHBI pH, XapakTepa u coaep aHus
IpUMECEH.)

11. TexHonorus nonyueHus cyib(ara aMMOHUS 110 OeccaTypaTOpHOMY CIIOCO0Y. Y CIIOBHSI BEACHUS
npouecca. E€ 1ocTOMHCTBA M HEJIOCTATKH.

12. TexHoJorns BbIJICNEHNS JIETKUX MUPUIMHOBBIX OCHOBAaHUI U3 KOKCOBOT'O ra3a METOAOM OTCTauBaHMUSL.
CyuHocTs MeToAa. 3aBUCUMOCTh KaueCTBa MUPUINHOBBIX OCHOBAaHUH OT Pa3IMYHbIX (PaKTOPOB.

13. TexHOOTHA BBIJIENCHNS JIETKUX MMPUINHOBBIX OCHOBAHUI M3 KOKCOBOT'O ra3a MapOBBIM METOOM.
CyIHOCTh MeTOAa. 3aBUCUMOCTh KaueCTBa NUPUINHOBBIX OCHOBAHUH OT Pa3iWYHbIX (PaKTOPOB.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

14, Pecypchl nupuAMHOBBIX OCHOBAaHUH U MX PACHPEICICHAE MEXAY I'a30M, BOJOM U CMOJIOH.
XapakTepucTuKa JErKuX MUPUANHOBBIX OCHOBAaHUU U UX MpuMeHeHue. OU3NKO-XUMUYECKUE OCHOBBI BBIJICIICHUS
MUPHUIAHOBEIX OCHOBAHUH M3 KOKCOBOTO Tasa.

15. Koneunoe oxmaxaeHne KOKCoBoro rasa. Ero 3agaun. CriocoGsl.

16. CocraB, cBOICTBa U BBIXO]] CHIPOT0 OeH30J1a. XapaKTePUCTHKA €T0 KOMIIOHEHTOB

17. CriocoObl ynaBiMBaHHUs OCH30JIBHBIX YIIIEBOAOPOIOB U3 KOKCOBOIO Ta3a. XapaKTePUCTHKA
MOTJIOTUTENBHBIX Macel.

18. Perenepartiust moraoTuTeNnsHOro Macia. TexHoJoru4eckas cxema.

19. YnaBnruBaHue OEH30JIBHBIX YTIIEBOAOPOIOB B CKpyOOepax. DaKkTophl, 00yCIaBIUBAIOIINE yIaBIHBAHNIC
OCH30JIBHBIX YTIIEBOIOPOJIOB.

20. Beinenenue G€H30JIbHBIX YIIIEBOIOPOJOB U3 MOITIOTUTENBHOrO Macia. DaKkTopsl, ONpeaessomue
npouecc necopouun. CrocoObl BELAETICHUS, X IIPEUMYIIECTBA U HEAOCTATKH

21. TexHonorn4yeckas cxema BbIJIeICHHS OCH30JIbHBIX YTIIEBOIOPOIOB U3 MOTIOTUTEIBHOTO Macia

22. O0pazoBanue cepoBOAOPOAa MpH KOkcoBaHUH. CBOHCTBa cepoBOAOpOaAa. MeTOoabl OYHCTKH KOKCOBOTO
ra3a oT cepoBojiopoia. OCHOBHbIE IPUHIIMITEI BEIOOPA CITOC0Oa OUMCTKHU ra30B OT CEPHUCTHIX MTPUMECEH.

23. AMMMaYHBII METOJ] yJaBJIMBaHHS CEPOBOAOPOIA. TEXHOIOTHsI COBMECTHOTO U3BJICUCHHUSI aMMHUaKa 1
CEpOBOAOPO/Ia U3 KOKCOBOT'O rasa.

24. OcHOBHBIE 3Talbl epepadoTku  chiporo OeHzona. [IpeaBapurenbHas pekTr(UKaIUs ChIporo OeH30ma.
25. CyLHOCTb CepHOKHUCIOTHOH ounctku (pakunu BTK

26. TexHoIOTMYECKas cXeMa CEPHOKUCIOTHON 0uuCTKU Ppaknnn bTK

27. TeopeTnueckre OCHOBHI KatanuTHaeckor ruapoounctku ¢ppakunu BTK. Xumusm nporiecca. MeTtoast
KaTaJIMTHYECKON THIPOOYHCTKH.

28. OxoHuaTesbHast peKTU(GUKAIHS OEH30JIbHBIX YIIIEBOIOPOIOB

29. O6pa3zoBanue CMOJIBI IIPH KOKCOBAHMHM, COCTAB U CBOMCTBA CMOJIbI

30. [ToAroToBKa CMOJIBI K TIEpEPabOTKe

31. Texnonorus pekTudukanuy KaMeHHOYTOJIbHOM cMoIbl. Cxema mporiecca.

32. Ounctka ¢paxumit cMousl. [IpumeneHue u crocoObl epepadboTKH (PaKLIKUK CMOJIBI

33. [MepepaboTka HadTamMHOBOW (Ppakiiuu. [TyTy MoBbIIIeHHS KadecTBa U KO3(D(UIIMEHTOB U3BJICUCHHUS
Ha(TaIMHA.

34. OuncTKa CTOYHBIX BOJ KOKCOXMMHYECKHX 3aBOA0B. BaxxHoCcTh po0nemMel.  McTounnku o6pazoBaHus

cTtokoB B KXII. MeToibl OUMCTKH CTOYHBIX BO/I.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

35. TexHomOTHI OGMOXUMHUYIECKOTO criocoba 00echeHOINBAaHHUS CTOYHBIX BOT

36. [MonyyeHre HHAECH-KYMAPOHOBBIX CMOJI. Y CIIOBHS MOJTy4eHust. TeXHOIOrnYeCKast CXeMa.
37. TexHoorus mosydenust pochara aMMOHUST

38. Kunayc-nporecc

39. TexHOIOrHs KATATMTHIECKOM THAPOOUNCTKH

40. TexHosorus KpyroBoro ocarHoro MeToa O4YMCTKH KOKCOBOTO ra3a OT aMMHaKa.

3aoanue ona 3auema
Onucath TEXHOJOTUYECKYIO CXEMY IO PUCYHKY
Onucars TEXHOJIOIMYECKYIO CXEMY 10 PUCYHKY:
puc 1 ra30cO0pPHHK KPYTIJIOTO CEYCHUS
puc. 2. CxeMa NepBUYHOI0 OXJaKIACHUS KOKCOBOTO ra3a B XOJOJWIbHUKAX C TOPU30HTATbHBIM
pacroJioxeHueM Tpyo
puc. 3. Cxema nepepabOTKU HaICMOJIbHOM BOJIbI C HCIOJIB30BAHUEM COJIEH CBSI3aHHOI'O aMMHUaKa:
puc.4. Cxema nosydeHus cyibhara aMMOHHUS 10 CATypPaTOPHOMY METOJTY:
puc 5. Cxema G6eccaTypaTopHOro croco0a nmoxydeHus cyibdara aMMOHHS
puc. 6. Cxema nmpousBoJcTBa pochara aMMOHHUS U3 aMMHaKa KOKCOBOTO Ta3a
puc. 7.Cxema ynaBIMBaHUS aMMHaKa U3 KOKCOBOTO ra3a KpyroBbiM (oc(haTHBIM CIIOCOO0M
puc. 8. Cxema BbIJIeNICHHsI TMPUITHOBBIX OCHOBAHUI METO/IOM OTCTaHMBAHUS
puc. 9. Cxema BbIJIeNIeHHs TUPUIUHOBBIX OCHOBAHUI MapOBbIM METOAOM
puc.10. Cxema COBMECTHOTO U3BIICUCHHUST aMMHUAKa M CEPOBOJIOPO/Ia M3 KOKCOBOTO Ta3a
puc.11. Cxema Knayc-npouecca
puc.12 Cxema KOHEUHOTO OXJIAXACHUS Ta3a C DKCTparupoBaHueM HadTalMHa U3 BOJIBI CMOJIOM
puc.13. Cxema ynaBiauBaHHUs OCH30JIbHBIX YIIIEBOIOPOJIOB U3 KOKCOBOIO Ta3a
puc.14. TexHOMOTNYECKast CXeMa BBIICTICHNSI OCH30JIBHBIX YIIIEBOIOPOJIOB U3 MOTIOTUTEIHHOTO Macia
puc. 15. Cxema pereHepaiyi KaMEHHOYTOJIBHOTO Macja ¢ IPUMEHEHUEM TpyOuaTon neuu
puc. 16. Cxema ckitazja cCMOJIbI KOKCOXMMUYECKOTO 3aBOJIa
puc. 17. Texnonmoruueckas cxema (hPpakIIMOHUPOBAHNS KaMEHHOYT'OJIbHON CMOJIBI B OJTHOKOJIOHHOM
arperare
puc. 18. TexHonmorunueckas cxema rnepepaboTku HapTaTUHOBOH (pakiu
puc.19 Cxema npenBapuTenbHON pekTu(UKAIUY ChIporo OeH301a




CTpyKTYpHBIN
PYKIYP [Imarupyemsbie pe3yabTaThl
SJIEMEHT OlLieHOYHBIE CpeICTBa

o0yueHUs
KOMITCTEHITUH

puc.20. [IpuHiunuanpHas cxema CepHOKUCIOTHOM OYMCTKU

puc. 21. [lpunuunuanbHas cxema YCTaHOBKHU THIPOre€HU3AIMOHHON OYHCTKH «ChIPOTro OEeH301a»
puc.22. [IpuHIUNHransHas cxeMa pa3rOHKU ChIPOTo OE€H30J1a MOCIIE CEPHOKUCIOTHOW OYUCTKH
puc.23. [IpuHnunuanpHas cxeMa pa3roHKU ChIpOro OeH30J1a MOCe THAPOTeHU3alMOHHOW  OYHUCTKU
puc.24. Cxema npou3BOACTBA HHAECH-KYMapOHOBBIX CMOJI

puc 25. CxemMa OMOXMUMHYECKOW OYMCTKHA CTOYHBIX BOJI

Ilpumep 3a0anus:
Hazeamvb mexnonoeuueckyio cxemy u onucams mexunono2udeckuil npoyecc. Onucamos KOHMpoIupyemvle
napamempul. Kax enusiom ycious 6e0eHust npoyecca Ha Kayecmeao blnycKaemou npooyKyuu?

N B prrxucmimess

P 8 Hedmpanusamog

fa3 '
, A
8 /7 \i
Arrszaine | sdpst | 4

OTECEDUTLHERHBI
pacmbop

=g

Pewitums 3a0auy

BapmuanTt 1

1.PaccumTaTh COZIepIKaHNE CHIPOro GEH30JIA U CEPOBOAOPOAA B 1 M IIPIMOro KOKCOBOTO rasa.
Xapakrepuctuka muxthl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.

2. Harneratens KOCOBOTO ra3a 00CITy>)KHBaeT KOKCOBBIN OJIOK U3 2 OGarapeii o 65 neveii kaxmaas ¢




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

OrnpeaennTb:
A). Temmepatypy rasa mocje HarHeTaTelsi, €Ciii ero Temmeparypa mocie [1I'X = 25°C.
b). He0OX0IMMYTO MOIITHOCTH Ha BaJTy HarHETATENS

nargetanuu 2500 mMm. Boa. Cr.)

MTOJIE3HBIM  00BEMOM Kamephl 32,3 M°. Pasosast 3arpyska 23, 5 T cyXo¥ mIuXTHI, , TIepuoj] KokcoBanus 14,33 4,
obopor neun 14,5 u.  Xapakrepuctuka muxtel WP=9%; A= 8,1%; V'= 26,5%; S°=0, 61%); N°=2,3%.

[Ipu pacuere npuHATH cCyMMapHBIi Harmop HaraeraTens = 3000 mm.Boz.cT. ( Ha Bcace 500 MM.BOI. CT.; Ha

Cnoco0eH ocylecTBISITh KOHTPOJIb ChIPbSi, MaTep

NpoaAyKIuHU B xXo/e ee nmpou3Boactna (I1K-2)

HAJI0OB U TeKYLIUX OTKJIOHEHHI OT 3aJJaHHBIX mapamMeTrpoB 1Jisd o0ecrneyeHHs Ka4eCTBa KOKCOXMMHYECKOi

[K-2.1

OcCyIIecTBIIAET KOHTPOIIb ChIPBS U
MaTepUasoB JJis 00eCIIeueHUS
Ka4eCcTBa KOKCOXUMHUYECKOM
NPOAYKIUU B XOJ€E €€
POU3BOJICTBA

Tecmbt 015 9K3aMeEHA

1.3a cyer dyero IPOUCXOAUT OXJIAXKJACHUC IPAMOIO KOKCOBOI'O Ira3da B pr6‘IaTBIX NEPBUYHBIX I'a30BbIX XOJIO,I[I/IJ'ILHI/IKEIX?

3a cuer nucnapeHus Ha,I[CMOJ'IBHOﬁ BOJIBI

3a cuer TEIUIonepe a4 MExX1y ra3oMm u oxnamnamu_[ef/i KUIKOCTBIO

3a cuer KOHBCKIIMH OT ra3sa K XKUJKOCTHU

3a cuer BBIACJICHUA KOHJCHCATa U3 KOKCOBOI'O ra3a

C Kakoi 11eJIbI0 B MEeXXTPYOHOE MPOCTPAHCTBO XOJIOIMIBHUKOB MOAETCs BOJO-CMOJISTHAS AMYIIbCHS?

st mpenoTBpanieHns: 6MOJIOTHYECKOTO 00pacTaHus TIOBEPXHOCTH TPYO

JIiist ipeI0TBpAIIeHUS OTJIOKEHU I HaTaTuHA

Jli1st mydrero pasfieneHus ra3oBoi, KHUJIKON U TBepAon (a3

st mpenoTBpalleHust KOppo3uu

KOKCOBOTO Ta3a B €ro KOHAEHcaTe pu 0oJiee rry0okoM oxJaxkaeHuu B [11'X ?
VBenuuuBaercs . Her npsamoii 3aBucumoct He u3mensiercss  ymMeHbILAaeTCst

JJ11 9ero ycTaHaBIMBAIOTCS AIIEKTPOQIIBTPHI B [IeXaxX yJaBIUBaHUS ?

Kak wm3mensercs PacTBOPCHUEC aMMHAKaA, YIJICKUCIIOTBI, CEPOBOAOpPOAA, IMHMAHUCTOTO BOAOpOAA H Jp.

KOMIIOHCHTOB

s ynaneHus n3 KOKCOBOTO ra3a TYMaHOOOpa3HOW CMOJIBI M HadTaanHa

Z[J'ISI yAaajaeHus nu3 KOKCOBOI'O ra3a KOKCOBO# 1 yFOJ'H;HOfI BTN




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

,Z[J'Iﬂ yYaaleHus U3 KOKCOBOI'O ra3a CEpHUCTBIX U a30TUCTBIX COCIUHECHUM

[[J'IH yYAQJICHUA U3 KUCJIOPOJa BO3AyXa XUMHNYCCKHA aKTUBHBIX COCIUHCHUM

TeMnepaTypa TEXHUYECKOM BOJBI 060p0THOF0 IIHKJIa Ha BbIXOAC U3 TEII000MEHHOM annapaTrypsl (663 KOMIIJIEKCHOM

00paboTKU BOJBI) HE MOXKET IPEBHIIIATH
42°C 50°C 30°C 55°C

UYro sBIISETCS OCHOBHOM NPUYMHON OTpaHWYICHUS HarpeBa OOOPOTHOM TEXHHYIECKOH BOJBI HA BBIXOJIE U3 TEINIOOOMEHHON
anmnaparypsl ?

Ycunenue KOppo3UK TEINIOOOMEHHOH anmaparypsl

HeB0o3MOXHOCTb OXJIQIUTh HATPETYI0 0OOPOTHYIO BOY B NAILHEHIIIEM IO HY)KHOH TEMIIEpaTyphl

OTnoxeHue (pycoB Ha HOBEPXHOCTH TEIUIOOOMEHHOM ammapaTypsl

OTIoXeHHE CONeH )KECTKOCTH U OMOJIOTHYecKoe 00pacTaHue OXJIaXKIaeMON MOBEPXHOCTH

.Kax nzmeHnsiercst remnepaTtypa KOKCOBOTO ra3a, IpoXo/sl Yepe3 MalluHHBIN 3a71?
YMenbmaercs

DTO 3aBUCUT OT KOJIMYECTBA MEPEKAYUBAEMOI0 raza

VBenuuuBaeTcs

9TO 3aBUCHT OT CTEIICHU OXJIAKICHHS KOKCOoBOro rasa B I1I'X

Kak m3MeHsieTcs MoryionieHne amMMuaka | cepoBOopoaa abCOPOSHTOM ¢ YMEHBIICHHEM TEeMIIEpaTyphl KOKCOBOTO rasza?
YBenuuusaeTcs Ymenbmaercs  He usmensierca Her npsimoii 3aBUCHMOCTH

.B pe3ysbTate Kakoro mpoiiecca MPOMCXOIUT YIIaBJIMBAHUE CEPOBOIOPO/IA U3 KOKCOBOIO Ta3a MPU  COBMECTHOM CIIOCO0e
napauBanust  NHz u H,S?
B pesynbraTte B3aUMOJEIHCTBUSI MKy AMMHUAKOM M CEPOBOIOPOIOM

B pesynbpraTe XuMHYecKkoit a0COpOIUN  cepoBOIOPOIa aMMUAYHOH BOJON

B pesynbrate ¢usndeckoit abcopOmm cepoBOAOPOIa OTAYTON aMMUAYHON BOIOM

B pe3ynbTare packuciIeHHs] HACBIIEHHONH aMMHUaYyHOM BOJIbI

Kaxum o6pa30M MOXXHO YAQJIWUTh COJIN CBSI3AHHOI'O aMMHUaAKa 13 aMMHaYHOU BO,HI)I?
BO3H€ﬁCTByH Ha BOAY Cl1a0BIMHU KUCIOTAMH

BO3HeﬁCTByH Ha BOAY CWJIbHBIMHU LICJIOYaMHU

IloBbIIas TemnepaTypy aMMHUa4yHON BOJIBI

Ilonasast octpslit map

I[J'ISI YCero CIIYKHUT aMMUavYHas1 KOJIOHHA?
I[J'ISI Pa3JI0KEHNA U OTAYBKHU COJICH CBSI3aHHOIO aMMHaKa U3 aMMHAYHOI BOJBI




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

L[J'IH OTAYBKHU coJiei JICTYUCTO aMMHUaKa U3 aMMHa4YHOI BOJIBI

Z[J'IH Ppa3jIoKCHUA aMMHaKa 10 a30Ta U BOAOpOoJa

L[J'IH yAaajaeHusa aMMHuaKka U3 KOKCOBOT'O Ia3a

yKa)KI/ITe, Io4uemMy HeO6XO,HI/IMO YAQIATH aMMHAK U3 KOKCOBOT'O raza?

AmMuak TIPOABJIACT CUIIbHBIC KOPPO3HOHHBIC CBOﬁCTBa, €Tro C’)KUTaHUEC, IPUBOJUT K BLI6pOC&M B aTMOC(l)pr TOKCHY
OKHCJIOB a30Ta

HBIX

AMMHaK KOKCOBOTO T'a3a MCTIOJB3YyeTCs JJIs MPOM3BOJCTBA aMMHAYHOMN BOJIBI

AMMMaKk sgBIsETCS LHCHHBIM KOMIIOHCHTOM KOKCOBOI'O ra3a

Yto peaACTaBIsACT coboit KaMCHHOYT'OJIbHOC MOTJIOTUTCIIBHOC MACJI0, UCIIOJIb3YCMOC U1 YJIaBJIMBAHU OCH30JIbHBIX

TJIEBOJOPOJIOB?

Opaknuro HedTH ¢ Temmeparypoit kunerust 230-270°C 1

4. Iloue

®Dpakuo KaMeHHOYTOJIEHOW CMOJIBI ¢ Temriepatypoid kunerus 230-270°C

My

Opaknuro HedTH ¢ Temmeparypoit kuneHus 270-310°C

HEeOO

Opaxuyio KaMEHHOYTOJILHOM CMOJIBI ¢ TemriepaTypoii kunenus 210-230°C

Xoau
MO

MBITh OTJIOTUTCIIBHOC MAaCJIO OT Q)EHOJ'IOB

denobl BCTYIIAarOT B XUMHUYECKOEC B3aUMOJICHCTBHE C HEKOTOPHIMU KOMIIOHEHTAMH KOKCOBOT'O I'ada U yXyJIIaroT 1
YyJ1aBJIMBAHUE OEH30IbHEIX Yri€BoaopoaoB

6. Iloue
My

DeHOITBI IEPEXOIT B CHIPOI OSH30I, yXy/IIas ero KayecTBO

Iorjio

denHotp 06pa3y}0T C BOZ[Oﬁ TPYAHO pas3ACIIeMbIC 5MYJIbCHUHU, U MTOBBIIIAIOT BA3KOCTh Macjia

THUTECJ]I
BHOC

@DeHoIIbI BEINAAAIOT B 0CA/I0K IIPU OXJIAXKICHNUH, 3a01Basi HacaJKy ckpyOoOepoB

KaM¢

HHOYTOJIFHOE MacJ0 He JOJDKHO conepkats Oomee 3% otrona o 230°C?

COIIPOTHBIICHHS CKPyOOepoB

D70 NpUBEAET K 0OPa30BaHUIO KPUCTANIMYECKHAX OCAIKOB, yXyIIAIOMUX paboTy abcopOepoB U K yBeandenniolg.

C yuem
CBsI3a

OT0 MPUBCACT K YBCJIMUYCHUIO 3aTpaT TCIJIA HA HAI'PEB MOIJIOTUTCIILHOTO Macjla ¢ K YBCJIMYCHUIO NaBJICHHUS B
,Z[HCTI/IJIH?IIIHOHHOﬁ KOJIOHHEC

Ha
HEOO
XOaU

D10 MMPUBCICT K YBCJIMUYCHUIO JTABJICHUA B KOJIOHHE, ITOBBIMICHUIO BA3KOCTHU Macjia, YBEJIMYCHUIO pacxoda
IIOTJIOTUTCIBHOTO Macjia

MOCTh
perex

9710 MPUBCICT K YXYAICHUIO KA9€CTBA ChIPOT'O 6GH3OJ'Ia, MOPYC MOTJIOTUTEIILHOTO Macja U YBEJIMYECHUIO BBIXO1a

eparu
"

MIOJTAMEPOB B pereHepaTope

THTEJILHOI0 Macja?

IoTJ10




CTpyKTypHBIii

OJICMCHT
KOMIICTCHIINH

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

C nonumMepu3anueii HadTalmHa, COIEPKAILIETOCS B Macie OT MMOCTOSTHHBIX TEMIICPATYPHBIX IEPENajioB 7. Kaku
= > e
C nmonmMepm3anueii Macia u3-3a XHMHIECKOTO B3aUMOJICHCTBHS €r0 KOMIIOHECHTOB ¢ OCH30IbHBIMA busu
YIIIEBOAOPOIAMHI qecKn
C mepexoioM KaMEHHOYTOJIbHOM CMOJIBbI, COIEPKAIIEICsl B KOKCOBOM Ta3e, B MOTJIOTUTEIHHOE MACIIO e
C monmMepm3anueii Macia oT BO3/ICHCTBHS Ha HETO TEMIIEPaTyphl, KUCIOPOa, CEpOBOAOPOIa, HEMPEACTBHBIX U CBOMC
. TBa
JIp., COAEPIKAINXCA B KOKCOBOM Tra3e CoeIMHEeHUI
OTHOC
ATCS K CBIpoMy OeH301Ty?
He pactBopuM B Boze, JTerde BOIHI, JIETKO OT HEE OTCTanBaeTCS
He pactBopum B Bojie, 00pa3yeT ¢ BOJOH 3MYILCHIO
He pactBopuM B Boe, TsDKENEe BOJBI, JIETKO OT HE€ OTCTauBACTCS
PactBopuM B Boze, JIETKO U3 HEE OTTOHIETCS
Yto HE BXOJUT COCTaB ChIPOro OcH30a?
Tomyon  TpumeTHIOCH3O0IBI Kcunonsr HutpoTonyon
UeM xapakTepusyeTcs KadecTBO ChIporo 6ensomna?
ConepxaHreM 9uCTOro OeH30I1a Otronom o 180°C CopepxaHueM 3016l Otronom o 150°C
KakoBsI pecypcsl 6€H30JIBHBIX YTIEBOAOPOAOB B KOKCOBOM rase?
0Ot 40,0 10 47,0 r/™m Ot 5,0 1o 12,0 /M’ Ot 25,0 70 35,0 t/™m Ot 18,0 10 25,0 /M
Uto sSBISIETCS OCHOBHBIM HEIOCTATKOM XOJIOJMIBHIKOB HETIOCPECTBEHHOTO JEHCTBYS?
Huzkas 3¢ peKTHBHOCTD OXJIaXICHUS KOKCOBOTO rasa 23. Tne
HETI0C
Bricokoe conpoTuBIeHHE ra30BOMY OTOKY penct
Hacprmenue oxnakaaroieii BoJbl TOKCHYHBIMH BEIIECTBAMH, COJICPIKAIIUMUCS B KOKCOBOM T'a3€ M MX BEIOPOCH HA | BeHH
rpaJupHe KOHSYHOTO OXJIAXKICHUS 0
= = " = = CTaH
Heo6xomumocTs 00s13aTeIbHO MOITOTOBKH OXJIAXKIAIOIICH BOJIBI, yalIeHIE U3 Heé B3BEeCeH U COJIeH KEeCTKOCTH ZBHHB

AIOTCSI KOHEUHBIE Ta30BbIE XOJIOAMIBHUKN?
[Mepen cynbdatHbv oTaenenneM  [locie cynbgaTrHOTro OTHeNeHHS [Mocne ammuaunoro ckpy66epa
Iocne nepBUYHBIX Ta30BBIX XOJIOAUIBHUKOB
Kakoii Tox co3mgaércs B 3MeKTpoQUiIbTpax mexa yaaBIuBaHus?
Ilepemennbiii IlocrosHubli  BuxpeBoil Tok BBICOKOI 4acTOTHI

UTo MPOUCXOIUT MTPH OXJIAXKICHIH KOKCOBOTO ra3a B ra3ocOopHuKe?




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

[loBpimaeTcs BJIAaroCcoJICpKkaHnNC KOKCOBOI'O ra3a KOH,HGHCI/IpyeTCﬂ BCs CMOJIa M3 ra3a
M3 KokcoBoro rasa YAQIATCA (i)yCLI PaznararoTcs cojiv CBSI3aHHOTO aMMHaKa M3 OXJIaKJaroIIeH BOIbI

Kaxkoli KOMIIOHEHT Ipeo0biiaiaeT B cocTaBe 00paTHOTO KOKCOBOTO rasa’?
H, CH, CO CO,

Jlo kaKkoi TemMIeparypsl OXJIa)KIaeTcsi KOKCOBEIH ra3 B ra30cO0pHUKeE?
94-98°C  68-72°C  85-89°C 98-102 °C

Hoquy MaCCOBag)I KOHI_IeHTpaI_[I/ISI CMOJIMCTBIX BCILICCTB B aMMI/Ia‘IHOﬁ BOIC IIOCJIC OTACJICHUA KOHACHCAIIUU JOJI’)KHA 6IJITI)
ue 6oiee 0,55 r/m™?

HOTOMy, YTO CMOJIMCTBIC BEIICCTBA 3a0HBAlOT (bOpCYHKI/I, paciblIAIOIMEC aMMUAYHYHO BOAY B FaSOC60pHI/IKaX

HOTOMy YTO CMOJIMCTBIC BEIICCTBA HE MO3BOJIAIOT YAAJIUTh aMMHAK U3 aMMHaYHOU BO/JIBI

HOTOMy YTO CMOJIMCTBIC COCINMHCHUA 3a0MBAlOT HacaaKy rpaaupcH

HOTOMy YTO CMOJIMCTBIC COCAMHCHUSI BMCCTC C BO[[Oﬁ nomnagaroT B BOAOCMBI, 3arpsA3HAAd UX

Kakum 00pa3oM ycTpaHseTCs HAKOIJICHHE COJIEH CBA3aHHOTO aMMHaKa B BOJE IIMKJIA Ta30COOPHUKOB?
Pazpymennem coseii nmpu 100aBJICHHN B BOJLy XUMHYECKHAX PEAreHTOB

I[OHOJ'IHI/ITCHLHLIM OTCTOEM BOJbI ITUKJIA FaSOC60pHI/IKa

CMemmuBaHUEeM U OOMEHOM BOJSHBIX IIUKIIOB Ta3ocOopHuka u [1I'X

[TapoBBIM TIOAOTPEBOM BOIBI IMKJIA Ta30COOPHHUKA

W3 gyero ¢popmupyeTcst HaacMoJIbHAsE aMMHayHast Boaa?
W3 Baaru mmxThl, TEXHUYECKOUN BOJIBI, BOALI BXY

N3 nuporenetuueckoit Biaaru, Bojibl bXY, TeXxHH4YeCKON BOAbl KOHEUHOTO OXJIAXKICHUS

W3 nuporeneTnyeckoil Biary, Biaru napouHx eKuuu, Boasl bXY

U3 HHpOFCHeTH‘ICCKOﬁ BJIarv, BJIaru UXTbI U BJIard NMapOUHKCKIINN

Ky}la HEMIOCPEIACTBCHHO HAITPABIACTCSA H30BITOYHAST aMMUAaYHast BOJa U3 OTACIICHUA KOHl]eHcaHI/II/I?

Ha tymenue kokca Ha mepepadotky  Ha oxnaxknenue B rpagupuud Ha oporirenue ra3ocoopHuka
CKOJIBKO JIOJKHA COCTaBIISITH MaccoBast JIOJIS 30JIbI B CMOJIE, TTOCTYTAIONIeH Ha TiepepaboTKy?
He 6omee 0,1% He 60nee 0,5% He 6onee 1% He 6onee 0,03%

HOHCMY MacCoBasd 10JId 30JIbI B CMOJIC UMECT XXCCTKHUC OrpaHPI‘{eHPIH?

3011a 3a0HBaeT IICHTpI/I(byFI/I OTACJICHHUA ACHLJIaMallin

3011a MemaeT 00e3B0KHBAHUIO CMOJIBI

3oma yxXyZAmaeT KadecTBO MeKa, 3aTPyJHIET IKCILTyaTaluio TpyO4IaThIX YCTAHOBOK, 3a0MBAET XpaHIHIIA

3om1a PAaBHOMCPHO pacOpeaciasaeTcs 1o BCEM q)paKIII/ISIM CMOJIbI, BbI3bIBAasA YXYAUICHUE UX Ka4€CTBa




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

3a cuyeT KaKo¥ CHJIBI UACT pa3/ielieHue BOABI, CMOJIBI U ()YCOB B OTIETICHUHN JelUIaMaiu?
3a cuer cuibl ApXuMena, CHIIBI TSDKECTH Cwiipl TpeHus Cunsl TshKECTH

IeHTpOOE)KHOM CHITBI U YACTBHOTO Beca
ITouemy mMaccoBas IO BOABI B CMOJIE HMEET )KECTKHE OTPaHHICHHUS !

Hannune BOJIbI B CMOJIC YBCJIMYMBACT JaBJICHUC B peKTHq)HKaHHOHHOﬁ KOJIOHHE U CHHKAET e€ MpONU3BOAUTECIBHOCTD

Hammane BOJbI B CMOJIC YBCJIMYMBACT 00BEM TEIUIOOOMEHHOM armnaparypbl

Hammane BOJbI B CMOJIC CHUKACT KaUCCTBO MMOJIYyYaCMbIX (bpaKI_[I/II\/'I

Hammane BOJbI B CMOJIC CHUIKACT TEMIICPATYPY PA3MATYCHU [ICKaA

J1s1 4ero KOKCOBBIH Ta3 Iepe]] caTypaTopaMH IOI0TPeBaroT B pemedepax?

I[J'ISI YaajaeHus MUPpUIANHOBBIX OCHOBaHHH C O6paTHI)IM KOKCOBBIM I'a30M

Jlns yBenmmUueHns KpYITHOCTH COJIN

I[J'IH MPpEeAOTBpALICHUA 06BOZ[H€HI/IH BAaHHBI CATypaTOpa KOHACHCATOM ra3a

I[J'IH YMCHBUICHHUS NOTECPb AMMHAKA C 06paTHBIM KOKCOBBIM Ira3oM

C kakoil Temnepatypoil KOKCOBBIH ra3 ocTymnaeT B catypaTop?
85-90 °C 25-30°C 30-40°C 60-70 °C

MaccoBast o1, KAKOro XMMHUYECKOI'0 3JIEMEHTa HOPMHUPYETCsI COITIACHO TPEOOBaHUAM K TEXHHUECKOH cepHOI kuciore?

N S Fe Mg

Kakne xmmudeckue coeluHEHHs, KpoMe cynbdara aMMOHHSA, 00pa3yloTcsi B caTypaTope IpW B3aUMOJAEHCTBHH CEpPHOU

KHUCJIOTBI C a30TCOACPIKAIIMMHU KOMIIOHCHTAMH KOKCOBOI'O rasza?

JUTHIPOCYIb()AT aMMOHHUS, CyJIb(AaT XUHOJIMHA, HUTPAT CEePbhI

bucynbdar ammoHnus, cynbdaT nupuarHa, Oucynbdat nupuanHa

Jurunpocynbdat nupuanHa, cyabpar XUHOJIUHA

Hurpar cepsl, cynsdononnmepst

ONTHMaJIbHAsI MaccoBast 101 CBOOOAHON CepHON KMCIOTHI B MATOYHOM PacTBOpe caTypaTopa?
10-12% 4-5% 1-1,5% 6-8%
YeM npou3BOAUTCS MEPEMENINBAHNUE BEPXHUX CI0EB MATOUHOIO PacTBOpa B caTypaTope?

BapOoTtaxem cepHOI KUCIOTHI Yepe3 CIIOH pacTBopa

Memankoi

KOKCOBBIM ra3oM, BBIXOJSIIIIMM M3 30HTA [0 HAIMPABJISIONIMM JIOATKaM, W 0apOOTHUPYIOIIUM uepe3 CIon
pacTBopa

Bpamaromumucs gonaTkaMmy 30HTa

Paccuurathb H€O6XO)II/IMOC KOJIMYCCTBO XOJIOJAUJIBHUKOB JJIS OXJIAKICHUS ITOCTYIAOICTO I'a3a.

39.
Ckoi
BbKO
cocra
BIIIET

Pew
umo
3a0a

uy:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

Tun X0IOAUIFHUKOB — C TOPU30HTATBHBIM PACIIOIOKEHUEM TPYO.

KonnyecTBO mocTynaromumx ra3os:

KOKCOBBIii ra3 - 140000 m>/u.

MaccoBast KOHIICHTpAIUsi KOMIIOHCHTOB:

BOsTHBIC TTapbl — 355,0 I‘/MS;

rmapbl cMoJIbl — 89,0 r/M3;

O6eH3obpHbIC yrieBogopoas — 30,0 r/m;

cepoBogopoa — 2,0 F/M3;

ammuak — 8,0 /e,

Temmeparypa nocrynaroriero raza 86 °C, napieraue 760 MM. pT. CT., TEMIIEpaTypa ra3a Ha BBIX0JIC U3
xosoausibHuKa 28 °C, naBnenue 745 Mm. pT. cT. TemnepaTypa oxiaxaaromieit Boasl Ha Bxoje 25 °C, Ha
BeIxoze 42 °C.

Xapaxrepucruka mmxthl WP=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%

3aaHus Ha KypCOBYIO paboTy
Tewma: [lepBuuHOe 0XJaXX/IeHHE KOKCOBOTO ra3a B ra30cOOpHUKE

3amanwue 1: B mosicHuTeNnbHOM 3amucke (10 SO cTpaHuIl) OTpa3uTh CIEIYIONTHUE BOTIPOCHL;
[lepBruHOE OXJaXKIEeHHE KOKCOBIO ra3a U ero He0OX0MMOCTb.
AHanm3 mpolecca OXJXACHUS raza B ra3ocOOpHUKaX. | MapaBIMUYeCKWH W TEMIIEpaTypHBIA PEXUM PaOOTHI
ra3ocOopHUKa. Pa3nnyHble KOHCTPYKIIMK Ia30c00pHHUKOB. L1k razocOopHuKa.
Pacuer razocOopHuKa KOKCOBOH OaTaped.
Ucxonnsie nannbie: KokcoBas O6arapest, cocrosimas u3 65 niedei, ¢ mojie3HsiM 00beMoM Kamepsl 32,5m3. O6opot

neueid 174. Haceimuas minotHocTh padoueit muxthl 0,81/M3.CocTaB CyXxoro KOKCOBOIo rasa, B nporenrax (%):

Bomnopona 58,92
Merana 26,87
Oxkwuch yriepoaa 6,1
JIByokuch yriepona 1,95
ApoMaTH4ecKre COeTHHEHHS 2,66

A3ora 2,96




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

Kucmopona 0,54
Pe3ynbraThl TeXHUYECKOTO aHANIM3a, B TiporieHTax (%):
BraaxxHocTs 8,6
3oia 8,43
Brixon neTy4ynx KOMIOHEHTOB 274
Cepa obmras 0,58
A3zor 1,9

[IpencraButsh 2 yeprexa popmara Al (TexHOIOTHYECKAsE CXeMa Ipollecca 1 OCHOBHOM armapar)

Tema: YnaBnuBaHue aMMHaka U3 KOKCOBOTO Tra3a OeccaTypaTOpHBIM METOIOM.

3ananue 2: B nosgcHuTenpHoM 3anucke (10 50 cTpaHuIl) OTPa3UTh CIEIYIOIIUE BOIIPOCHL:

YnaBnuBaHue aMMHaKa U3 KOKCOBOIO Ta3a. beccaTypaTopHble ycTaHOBKY IPOU3BOACTBA Cylb(aTra aMMOHMA. X
JIOCTOMHCTBA M HEJIOCTATKHU. TeXHOIOTHYeCKHEe CXeMbI 03 yIIaprBaHHUs U C YIapUBaHUEM MaTOYHOTO pacTBOpa.
Pacnipenenenue noryomeHys: aMMuaKa 1o cTyneHsm abcopoepa. Pacuer yctaHoBKH.

HcxonHble TaHHbIE AJIS pacyera:

B abcopbep( bI) mocTymaroT :

KoxkcoBblif ra3, clieyromero cocrana, Kr/4:

Cyxoit KOKCOBBIH ra3 130207

Boasiabie mapel 5173

Ben3ounbHbIE YyreBo10POIbI 4200

CepoBoiopoj 1980

Ammuax 761

[MupuarHOBEIE OCHOBAHUS 56

AMMIaYHO-BOISIHBIE TIAPHI, COJIEPIKAIIUE, KT/

Ammuax 273

CepoBoaopon 91,2

JIByokuch yriepona 95,8

Bopsublie mapsl 1637, 8




CTpyKTYpHBIN
PYKIYP [Imarupyemsbie pe3yabTaThl
3JIEMEHT O1eHOYHBIE CPEJICTBA
o0yueHUs

KOMIIETEHIINHA

[TupuarHOBBIE OCHOBAHHMS 10,6
[Notepu ammuaka ¢ o0paTHbIM KOKCOBBIM TazoM 0,03 r/mM3; mupuanHOBBIX ocHOBaHuH 0,02 1/M3

Tema: YnaBnuBanue O€H30JbHBIX YTIIEBOAOPOIOB
3ananue 3: B mosgcHuTenpHOM 3amucke (10 50 cTpaHUIl) OTpa3HuTh CIEAYIONINE BOMPOCH

. CocTaB u cBOHCTBa CHIPOTO OEeH3071a. MeTOIBI M3BIICUCHNUS OCH30JIBHBIX YTIIEBOJOPOIOB U3 KOKCOBOTO rasa.
Konctpykmmu ckpy00epoB ( ¢ IepeBsSIHHON XOpAOBOI HACAIKOW, METAJUTMYECKOW CITUPATHHOMH,
TUTOCKOTapaIIeIbHBIMK HacaJKaMH, TapeibuaTele U nonblie). CpaBHUTENbHAS OlleHKa. TeXHOIOornuecKas cxema 1
pexXuM paboTHI cKkpyOOepHOTO oTAEHeHH. PacdeT ckpyOOepoB U KOTMYEeCTBAa KAMEHHOYTOIIEHOTO
HOIJIOTUTENILHOTO U COISIPOBOTO Macla.

B ckpy06ep nmoctymaet 90 Thic. M3/4.

B ckpy00epsI mocTynaer ra3 clieyrolero cocrana:

M3/4a
Cyxo# KOKCOBBIH ra3s 86220,0
Bopsubie mapsi 2610,0
Ben3ounbHbIE YyreBo10POIbI 720,0
CepoBoaopon 450,0

Temnepatypa nocrynarorero rasa 250C u nasnenne 850 Mm.pt.cT. [loTepu OEH30JIBHBIX YTJIEBOAOPOAOB C
BBIXOJISIINM I'a30M, PaBHBIMH 2 I/M3 CyXOro rasa.
CocraB cyxoro KOKCOBOIo Ta3a, B mporeHTax (%):

Bonopoaa 58,92
Merana 26,87
Oxmuch yriepoja 6,1
JIByokuch yriepona 1,95
ApoMaTniecKie CoOeTHHEHHS 2,66

A3ora 2,96

Kucnopona 0,54




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

Tema 4: HpOI/ISBOHCTBO JICTKUX NUPUANHOBBIX OCHOBaHUI.

3ananue 4: B nosgcHuTenpHoM 3anucke (10 50 cTpaHuIl) OTPa3UTh CIEIYIOIINE BOIPOCHL:

Pecypchl mupuAMHOBBIX OCHOBAaHUH U X PACOPEACICHUE MEXKIY Ia30M, BOJIOM U CMOJIOW. XapaKTEpUCTHKA
JICTKUX MUPUAUHOBBIX OCHOBaHHUH U UX MIPUMCHCHHE. YcnoBus YyJ1aBJIMBaHUA OCHOBAHMUH 13 ra3a ¥ U3BJICUSHUE UX
13 MAaTHYHOTO pacTBopa. Pacuer nupuaMHOBON OCTAHOBKH.

Hcxonnble TaHHBIE A pacdeTa:

B abcopbep( bI) mOCTYyMaroT :

KoxkcoBsrii Ta3, cieayrommero coctasa, Kr/4:

Cyxoit KOKCOBBIH ra3 130207
Bopsuslie naps 5173
Ben3zonbHbIE YIIeBOIOPOIBI 4200
CepoBogopon 1980
AmMMuak 761
[MupuarHOBBIE OCHOBAHUS 56
AMMIaYHO-BOSIHBIE TIAPHI, COJIEPIKAIIUE, KT/

AmMmuax 273
CepoBogopon 91,2
JByokucs yriepoaa 95.8
Boasiabie mapel 1637, 8
[MupuauHOBBIE OCHOBaHUA 10,6

[Torepu amMuaka ¢ o0paTHbIM KOKCOBBIM razoM 0,03 1/mM3; nupuannoBbix ocHoBaHui 0,02 /M3

Tema 5: TlepBuuHoe oxjaxaeHue KokcoBoro rasa B [11'X.

3apanue: B nmosicHuTensHO 3anucke (10 50 cTpaHuIl) OTpa3uTh CIEAYIOMINE BONPOCHL:

[epBU4HOE OXJIaXK]ICHHE KOKCOBOTO Ta3a M €ro Heo0XoanuMocTh. OXJIaKIeHHE ra3a B TIEPBUYHBIX 'a30BbIX
xonoaunbHuKax. CpaBHUTENbHAS XapaKTEPUCTHKA XOJIOJUIBHUKOB PA3TUUHBIX KOHCTPYKLHH ( ¢ BEPTHKAIBHBIM,
TOPU30HTAIBHBIM PACIIOIOKEHHUEM TPYO, pEBEPCHUBHBIE, HETOCPEICTBEHHOTO JEHCTBHA). ATIapaThl BO3TYITHOTO




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[TnaHupyeMbie pe3ysIbTaThl
o0yueHUs

OreHOYHBIC cpe€acTaa

oxnaxaenus. Pacuer pr6‘laTBIX XOJIOOTUIIbHHUKOB.
HepBH‘IHLIG Ta30BbIC XOJOAUJIIBHUKN YCTAHABIIMBAIOTCA HA ra3oBbIi IIOTOK, I/IILYIIII/Iﬁ OT 4Y€ThIPEX 6aTapeI71
KOKCOBBIX nieueil. KommdecTBo ra3soB, NOCTYIIAarOIIMX B XOJOAUJIbHHUKH, COCTABJIACT:

Kr/4
Cyxoii KOKCOBBIH ra3 46 018,15
BopsiHbie maper 61 455,74
[Tapsr cMoB 2 596,60
BeHzonpHBIE YTIEBOAOPOIBI 2 600,75
CepoBogopon 265,14
AmMMuak 714,52
Hroro 113 650,9
CocTaB cyxoro KOKCOBOro rasa, B mpouenrax (%):
Bomopona 58,92
Merana 26,87
Oxmuce yriepona 6,1
JIByokuce yriepona 1,95
ApomaTHiecKue COeTUHEHUS 2,66
Azota 2,96

Kucnopona 0,54




0) Ilopsinox npoBeeHUs NPOMEKYTOUHOMN aTTeCTALMM, I0KA3ATEJH U KPUTEPUH OLlCHUBAHUS:
[IpomeskyTouHast aTTecTanus 1o JucuuIuinHe «l3Biedyenue u nepepaboTka XUMHUUECKUX IPOJYKTOB
KOKCOBaHUs» BKIJIIOYAET TEOPETHYECKHUE BOIIPOCHI, TO3BOJISIFOIIUE OLIEHUTHh YPOBEHb YCBOCHHS
00yJaroImuMuCs 3HaHWH, U IPAKTUYECKUE 3aJaHNs, BbUIBIIIOIINE CTEIICHb C(OOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUI, TPOBOJIUTCS B OpPME DK3aMEHA M 3a4eTa, BBIIIOJHEHHUS U 3alIUTHI KypCOBOH PaOOTHI.
IMoka3zaTesin M KPUTEPHHU OLIEHNBAHUS 3a4eTa:
— Ha OIEHKY «3a4YTE€H0» — O0YJarOIIUIACS TEMOHCTPUPYET BHICOKUN M CPETHUIN YPOBEHB
c(OpMHPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITyOOKOe 3HaHUE yueOHOTO
Mmatepuaia. IlpaBuibHbIC OTBETHI JOIKHBI COCTABIATE Oosiee 50% OT npeioskeHHbIX BOIIPOCOB
— Ha OLICHKY «He 3a4TeH0» — O0YyYaloUIMicsl IEMOHCTPHUPYET 3HaHus He Oonee 50% TeopeTHyecKoro
MaTepHa’a, JOMyCKaeT CYIIECTBEHHbIE OIMOKH, HE MOKET MOKa3aTh MHTEIUIEKTyaJIbHbIC HABBIKH.
DK3aMeH 110 JaHHOW AUCITUILINHE TPOBOIUTCS MO0 B opMe TecTa, THOO 1o OnmeTam
Iloxa3aTesin M KpUTepUH OLlCHUBAHMSA JK3aMeHa (B (popMe TecTa):
— Ha OIEHKY «OTJINYHO» (5 6anioB) — 00ydaonuiicss JEMOHCTPHUPYET BBICOKUH YPOBEHB
c(hOpMHPOBAHHOCTH KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTHUECKOE U INTyOOKOe 3HaHUE yuyeOHOTro
MaTepuana. [lpaBuiabHbIE OTBETHI AOKHBI COCTABIATH 80% OT MpenoKeHHBIX BOIPOCOB
— Ha OIEHKY «Xopomio» (4 6anna) — 00yJaromuics TEMOHCTPUPYET CPETHIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIUI: OCHOBHBIC 3HAHHSI, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS
He3HauuTeIbHbIe omnOKU. [IpaBruibHBIE OTBETHI TOKHBI COCTABIATE 65% OT MpeIoKeHHBIX BOIIPOCOB
- Ha OILIEHKY «yI0BJIETBOPHUTEILHO» (3 Oaira) — oOydaronuiicss IEeMOHCTPHUPYET ITOPOTOBEIN YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
IPOSIBIISIETCS OTCYTCTBHE OTACIbHBIX 3HAaHUHU. [IpaBuUiIbHBIE OTBETHI HOJDKHBI cOCTaBIATh 50% OT
MPEJIOKEHHBIX BOIPOCOB
— Ha OLICHKY «HEYT0BJIETBOPUTEILHO» (2 Oaiia) — 00yJaronuiics JIeMOHCTpUpYET 3HaHus He Ooee 40%
TEOPETUYECKOr0 MaTepHaa, J0IyCKaeT CYIIECTBECHHbIE OIIMOKH, HE MOKET [0KA3aTh MHTEIJICKTyaIbHbIE
HaBbIKH. [IpaBuiIbHBIE OTBETHI COCTABIIIOT MeHee 40% OT mpeyioKeHHBIX BOTIPOCOB
— Ha OIEHKY «HeyA0BJIeTBOpHUTeabHO» (1 0amt) — oOydaronuiicst He MOXKET IMOKa3aTh 3HAHUS HAa YPOBHE
BOCIIPOU3BE/ICHUS U OOBSICHEHUSI MHPOPMAIIH, HE MOXKET MTOKa3aTh HHTEJUIEKTYalbHbIC HABBIKH PEIICHUS
NPOCTHIX 3a/1a4. [IpaBUIIbHBIE OTBETHI COCTABISIOT MeHee 25% OT Mpe;I0’KEHHBIX BOITPOCOB
OK3aMeH B yCTHOH (hopMe IPOBOAUTCS 10 SK3aMEHALMOHHBIM OMIIeTaM, KasKAbIH N3 KOTOPBIX BKIIIOYAET 2
TEOPETUIECKUX BOMPOCca
IToka3zaTesin M KpUTEPHHU OLIEHMBAHUS IK3aMeHa:
— Ha OLIEHKY «OTJHYHO» (5 6ai10B) — 00YyJatOLIHIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIIU, BCECTOPOHHEE, CHCTEMAaTUIECKOE U ITyOOKOe 3HaHUE yU4eOHOTro
MaTepHaia, CBOOOIHO BBINOJIHSAET IPAKTUUECKUE 3aJaHus1, CBOOOIHO ONEpUpyeT 3HAHUSAMH, YMEHUSIMH,
NPUMEHSET UX B CUTYaIIUsIX MOBBIIIEHHOHN CII0KHOCTH.
— Ha OLIEHKY «Xopo1io» (4 6ana) — o0yJaromuiics AeMOHCTPUPYET CPEAHUI ypOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETCHLIUI: OCHOBHBIE 3HAHUSI, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS
HEe3HAYUTEJbHbIC OINOKH, HETOYHOCTH, 3aTPYAHEHHS NIPY aHAJTUTUIECKUX OIEPaIisX, epeHoce 3HAHUH
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYalLluH.
— Ha OIEHKY «YyAOBJIETBOPUTEIbHO) (3 6amia) — o0yJaronuiics JeMOHCTPUPYET MMOPOTOBBIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHITHIA: B X0/I€ KOHTPOJIBHBIX MEPOTIPHUATHI JOMYCKAIOTCS OIUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHUI, HABBIKOB, 00YYaIOIIUICS UCTIBITHIBAET
3HAYHUTENbHBIC 3aTPYAHEHUS [P OTIEPUPOBAHIH 3HAHUSMU M YMEHHSIMU TP UX [IEPEHOCE Ha HOBBIC
CUTYyaluH.
— Ha OIIEHKY «HEYAOBJIETBOPUTEILHOY» (2 6amia) — oOydJaromuiicst IeMOHCTpUPYeET 3HaHUs He 6oee 20%
TEOPETUIECKOr0 MaTepHala, IOyCKaeT CYIIeCTBCHHBIE OIIMOKH, HE MOKET MOKa3aTh NHTEIICKTYallbHbIE
HaBBIKU PELICHUs IPOCTHIX 3a/1a4.
— Ha OIEHKY «HeyA0BJIeTBOpHUTeabHO» (1 6amt) — oOydaronuiicss He MOXKET IMOKa3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEICHUS U OOBSICHEHUSI MHPOPMAIIH, HE MOXKET [10Ka3aTh HHTEJUIEKTYalbHbIE HABBIKH PELLICHUS
MPOCTHIX 32/1a4.



Kypcoeasa paboma BBITIONHSAETCS IO/ PYKOBOJICTBOM IIPETIOAABATENS, B MPOILIECCE €€ HATIMCAHMUS
oOyyJaromuiics pa3BUBacT HABBIKH K HAYYHOW paboTe, 3aKPEIlIsisl U OJHOBPEMEHHO PACIIHPSIS 3HAHUS,
MOJTyYeHHBIE TIPY U3yueHUH Kypca «3BieueHre u nepepaboTka XUMHYECKUX MPOIYKTOB KOKCOBAHUS.
[Ipu BeIMOTHEHNH KyPCOBOM pabOThl  00YYaroImUiACs TOJDKEH IMOKa3aTh CBOE YMEHHE paboTaTh C
HOPMATUBHBIM MaTEPUAIIOM U APYTUMH JTUTSPATYPHBIMU HCTOYHUKAMH, & TAKKE BO3MOXHOCTh
CHUCTEMAaTHU3UPOBATh U aHAJIM3UPOBATh (PAKTHUECKUN MaTepHall M CAMOCTOSTEILHO TBOPUYECKH €T
OCMBICITHBATb.

B npotiecce HanmcaHus KypcoBOi pabOThI 00yUaIONIHIACS JOKEH pa300paThCs B TEOPETUICCKUX
BOTIpOCax M30paHHON TeMBI, CAMOCTOSTENIFHO IMPOAHAIM3UPOBATH TPAKTHYECKUI MaTepHa, pa3o0pars u
000CHOBAThH MPAKTHYECKHE TIPEATIOKECHUSI.

Iloxa3aTesim M KpUTepHH OLEHUBAHUA KYPCOBOI padoThI:

— Ha OIEHKY «OTJINYHO» (5 0aIOB) — MPOEKT BHIIIOJHEH B COOTBETCTBUH C 33/IaHUEM, 00yJatomuiics
MOKA3bIBACT BEICOKHI YPOBEHb 3HAHUH HE TOJHKO Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS
nH(pOPMAIH, HO ¥ HHTEJUIEKTYyallbHbIE HABBIKU PEIICHHUS POOIeM U 3a1a49, HaXOKISHHUs YHIUKAIbHBIX
OTBETOB K IIpo0OIIeMaM, OTIEHKH 1 BRIHECEHUS] KPUTUIECKHUX CYXKICHHUH;

— Ha OIICHKY «X0poIo» (4 0ajia) — MPOSKT BHIMIOJHEH B COOTBETCTBUU C 3a/IaHUEM, 00yJarOIIUICs
MOKA3bIBACT 3HAHUS HE TOJIHKO HAa YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUST MH(POPMAIHH, HO U
HWHTCIIJICKTYaJIbHBIC HABBIKKW PCIICHNA HpO6HCM 1 3a71a4, HaXOKACHHNS YHUKAJIbHBIX OTBCTOB K HpO6HCMaM;
— Ha OIEHKY «Y/AOBJIETBOPUTEIbHO» (3 0ajura) MpOeKT BHIIOIHEH B COOTBETCTBHH C 33/IaHUEM,
00yJalouiics MOKa3bIBaeT 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS 1 00BICHEHMS HH()OPMAIINH,
HWHTCIIJICKTYAJIbHBIC HABBIKM PCIICHUA IMPOCTHIX 3aaa4;

— Ha OIEHKY «HEeYA0BJIeTBOPHUTEIbHO» (2 Oarna) — 3ajaHue MpernoaaBaTeis BHIIIOTHEHO YaCTUIHO, B
MPOIIecCe 3alIUThI PA0OTHI O0YUAIOLIHIACS IOIMYyCKAET CYIIECTBEHHBIE OIIMOKH, HE MOYKET MOKa3aTh
HWHTCIIJICKTYaJIbHBIC HABBIKH PCIHICHUA MOCTaBJIeHHOMN 3aga4du.

— Ha OIEHKY «HeyHA0BJIeTBOPHUTEIbHO» (1 0amT) — 3amaHue MpernoaaBaTessl BHIIOTHEHO YaCTUIHO,
o0yyaromuiics He MOKET BOCIIPOU3BECTH M OOBSICHUTH COJIEPKAHUE, HE MOXKET IOKa3aTh
WHTEIUICKTYaTbHbIE HABBIKU PEIICHHS TOCTABICHHON 3a/1a4m.



